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(54) DEVICE AND METHOD FOR PROCESSING INFORMATION AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To execute printing, even if printing 
conditions included in printing data are different from the printing 
conditions which are set in a printer. 

SOLUTION: At printing of the video data of a recording and reproducing 
device 102 by a printer 103, a PC 101 compares set values included in 
the printing data with the set values set in a printer 104 for the size of 
respective pages, the number of used colors and resolution, etc., and 
when a discrepant one is present, re-edits the printing data so as to be 
printable in the printer 103 and makes them printed. 
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1 ( 2 ) 

I 

[babi] «S0ft«sefc««E3n, ftSB^A 
tt*»»<0ftffl£e©«B*B*Ji-*B9J* a 

[BAB 2] MEBB'J^RHU ttEttftftflfiB£ft 
ftSSBoBBBBoBAfl^&SAU simsnfcg 
Affi#K*SLTK£SftfcaBBaKB^TfflB» 
»©*B8B©BB£«*JT*££*»B£-r*B#B 

i kebob mmmmm. 

[B ab 3 ] mmmmmmzm&iM xm a***. 

MEBK3«fcL BEftBBBOflUMpJBftJBtflMX 20 
fcWEBB€«*-r*ffl«1f-f XfcStJvvtBEIB*© 
te^ft^B^-T 3 £ £ £4#a<hT£BAB 2 KEB©* 

[bab 4 ] itEBB«B«^B^^ xbb***, 

WEBR^Rtt. BE»«BBfcBfcS»anGiJW?JB 
ftfllW-fXtMEBBftBa-r^BK^-fXai^ 
TBEBB©BB*BH1"*^i:&*Bt'r*B«B2 
KEB©«affi3BB. 

[BAB 5] BEBBBBttrt^Hlia**** BE 
Bft^Rte, WE^«SB©*7-**BBi:WEB« 30 

B*»Rtt, ttE^BSBOBBBBB&BEBBOB 

BfttaE^^T«aEiirB©eii5fe&B«-r*2:t»at 

"TSBAB 2 iciEK^BB&JiS®. 

[BAB 7] BEBB*Bttx3-^«B***, tt 
EBK^RfcL BE^BBfi^xn-^BBtBEBB 
•©E«*fttcS^^TBEiS«©K«5fe*B«-r S £ t 
BB^-r«B#B2K:EBoBB«BBB. 40 

[BAB 8 ] MEBBttBttJBB-tK XB B£* 7- 
« B 8?&gBBco 3 ^OBBco o 4>U < 1 1> v^fn 
jfcfc^K BEBR^a«, BEBB«B»c#*n*fi- 
BBlcB*#^bfcBdLfcB*tat?ViTBE®«© 

«i2i3fe*a«-r s - t»a^-r^B*B 2 icebobb 
[bab 9 ] »BftBBB£ttBd titzmmmmmm 

\Z^X. tt»#5Art$nfc®ft£B»LTBE»B. 
S n*B»<on»BBO 5 -63H£©^.«BBfcB2l"r S 
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«B$n*B»on«BB©BB*»9j'r4»»ijie 

BEBS»JXg iz <fc 0 M9J S ttfc«»©tt«gB<OMB £ 
BaEB«OB««ffl^»t?v»TWE®«0«2l5fe*H9E 

mEB#?xeTB«$nfeK2i*©^fflBeics^^T 

(BAB 1 0 ] mEB»JI8ttMEBft#«BeK6 
n«BBOBBBB©KAffl^&2«b. ii£m$*ifcg 
Affl^lciWSbTC&^nfcBBBaicB^^TjUEM 
B<Dtt»8B<&BB£BMrS£££1#a£T5BA^ 
9 lcEB©««fflB*tt. 

[B AB l 1 1 BEBBBBtt^&lM XBB*^ 
BEBRxgtt, BEn«BB©W*J?IB^ffi«1f 
-fXtBEiSB&«*r*ffi«^-fX»c»'rfv^TBE® 

©BB&§;fr£. 

[if AB 1 2 ] BEBBBBte/BS&IM XBB£* 

BEigftXiil2> BEftBBB££«Egtt3iiQM 
^BttfflM^-fXfcBEBBftBrt-rsffiK^XfcB 
t5v^BEBB©B»ftSHE-r* - £»BfT* BAB 
l 0 £EB®B BAB^S. 

[BABl 3] ttEBB«Btt*7-«B&^, B 
EBfcXSWU BErt«SB©#7-m*BB£ME@ 
7-»ttt*^v>TWEB«(0<tea5fe*B*i-rs 
- t»at-r*BAB 1 0 KEB©«a«S#8s. 

[BAB 1 4 ] BEBBBBttftBBBaed*. B 
EBKXHte. BEftBSBc^fMEBBJifflEBao 
B«ftfcS^v»TWEHB©fi3l5fe*a#?-r-5 ££&a 
£T£BAB1 0 fcEB©«BBL3#ft. 

[BAB 1 5 ] BEBBBBtt^n-^BB***, 
BEB#X@fcL ME^«BB©x3-y«BtBEB 
«OEEB*ttfc^v*TBE®B©K2l*ftaR"r*r 
t^m^r^BAB 1 0 KEB0BB«B*& 

ibab 1 6 ] m&mmmwtmmV'i xmmt* ? 

HSBtBBBBBo 3 o©B8© 5 5!*>fc< tfcvvf 
n****, BEB«*Btt, BE««BBfc**ns 
*B»lcfi*«»LfcB^bfcB*fc«^v^TBEi®« 
OKiS*&B«r5 2:t»at'r-5BABl OfcEB© 
BB&3;£&. 

[BABl 7] BftflBBBKfcBSn* 
* $ ftfc@&£lB& b TBEBB $ n*Bft O^BBB 
<03-6^<0^BSB»ClE2|-r5«»ffiSBB^^^T 

*EBbfcEBB»"C*t>T, 
«ttSn*B»©nBSB©BB*B»Jr*B»JXB 

BEBB©®B«»ta^^TBEBBO«2l5fe*BE 
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Lfc;ifc£W«£T*EKtttt. 

E««©Ka**a«rsc:t#«tr«»*Ki sic 

EttOEttKtt. 

H9E»«istt, ttEn»seics«ES#snai*j 
pjflEfejmsiM xtttEB*****-* jHtttw x\zm 

1 8 KE*©E*j«*. 

[»*3S2ij HaE*fig««tt*7-iii«*^ tin 20 
Eaaiett. 7-a*««twEH 
^-wtt^^viTtaEHft^K^^aR-rs 

Ct»«t-r*»*«l 8KE«OE1fttt*. 
E««xett, ME^ffSScD«fta«|«^:^E1fi{ftO 

**Kics^^TBaEiiift©C2i**a«-r*ct»a 

£-fS13#JI l 8 lcEtt®EltK». 

H3E««l8tt, HJE^aseoxn-^Waii^EiS 

»©ffifc»ttfc»^v»TittE»«©iiaM5M#l'rs;: 30 
t«»trs«*« 1 8 CE*©E*I«*. 
H9#K2 4] iaE*ffi*«ttffi3BE^< X«*t*^ 

-mmtm^mmm<D 3 o ©mss© 5 % < £ *> v *r 
&««tfi*(*^Lfc«^ufcfe*fc»^v*T«aEia« 

©«B*£«*T* 1 8£E«© 

'Ettttfc 
CfEE©i**fflfcIB9J] 
CO 0 0 1] 

W«©M-T«tt«i«F] *5S9i«U WAtt««m#i: 40 
[0 0 0 2] 

«*, xy >**©j5aga«, ftsn 
(po tftKsn, ^onTx-^aasWTfcnx^ 

[0 0 0 3] 7y^^^7^f^ik7^ 
^t^ofcEfiW^eafc, A-yxJio>fcfjL-^ so 
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v ^ )Mj * 7 t'f ;* 7 L & »±W*>Wim t 

fctK SfcttPCTMLfcft. XU>^T*7-X , J 

*T^S. PCTlfcDi^fc*ia*x-*£Xy>**>A 
-KxV**Mi*"J*SIRfc£fc, SCSI*©f^ 

[0 0 0 4] ffi*©«4hLTx^;U*^7, 
PCR^XU^^Sabfct^oXny^H^r. 
[0 0 0 5] B3lC£l>T, SlttxSVil'**?. 32te 

/tyn> (pc) . 33iaxy>*T&a. ssfc. 34 

xSWPA^^EMTcas** 1 .;* 35tili*x-* 

S\ 38«*3**T&*EVF, 39ttxS^;P#*7©x 
V?)\>\/0&* 4Q\$PC<DTi/?)l<j]*7t<D7i?? 
)V\/om. 41tt*-*-K^»T»>^a:t*©Jl#«, 42 
t«i*x-*©«^fl:!Hj», 43ttT^yH, 44tt/\ 
-Kx-f A^KB* 45ttRAM*O^^EU, 46»Stff«L 
g«©MPU, 47iiPCIA'X, 48ttxS^;H/F© 
SCS K>^7i-X W-K) , 49tePC£SCS 
I x-X^TR^ofcX'J >^©SC S I -f >^-7i 

-fx, sott^^u, siwtxy >$"\y f, 52«xy>^ 

[0 0 0 6] uCT, jy^^7 3 lT&&Lfclj 
&£PC3 2IC&9&2K £fcPC 3 2*SXy 3 

O^^U34fcE«$nTV^1ii«x~^*<»**:3n* 

R*msnfcii*x--^tta#jbisi«S35Ta#ffc$ 
n, i«««is®tt36-c^r*fe«>©ja*«is**«$ 

n, D/A3>/\*-^37£*£T, EVF38T?a^^'tl 
jy^iH / 0«39d^dr~X^etooTPC32©x 
[0 0 0 7] PC32rtTtt. P C I ytX47£«S£2£(0 

aa<llt> x^;n/o«40d^x*ufcia«x- 

*tt* E«?"*«^ttA-FxVA£44TEtft£n£. 

^fc, *^-r**^tt»#ftiagS42Ta[#ft$nfc», 

>*y45T*^Mfc£LT* ; Ey;£*n:> f^X/K 
43T7xD^«^lC«*$tlT^6a*$n«. PC32 
T©H*l»«©*fPA*tt»ff«l^&fT^> PC32£ 
#CO&3IteMPU46TfT?. 

[0008] ^^c, i®»*xy>htfs*-r*i»tt, pc 

32rtOSCS I -f >^-7x-fAzt<- K48*5»»x- 
^SrSCS I^r-XJKC<Dii-Tfe2IL, X l J >^33<MC0 
SCS I-f>*-7x-f A49T$m^n^ XU>^3 
3 TH ^^U50T«flia*lfcH»x-^ttXy>hii 
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s«*mbfcxy > hB*x-*&xy > h-rs. 

[0 0 0 9] £U#, «#©iSfcx-*£PCT«Dfc 

£6l::XU>bT3£T©^J<iT&£. £©J;5 
lC> &3fcte** hTfcSPCfcEBS^gBTfcSfciT* 
7^yj >^*Oiifl*S*«tt«3f n, PC^ 
LTE©S£geT»«LfcB«x-*£Xy > h UT 

n*. c©«fc^«cpct«ia*«t*iitt»ttLfc>'X 

[ooio] fcT, p ct«HBBfc **n*n©« 
-**©«««B*xy >*#©«ffl8Bfc££** h 

7^Tft«UcD-*J|/XU7*7 (LA 
N) f/*^Afc#J#2ftTV>5. £0ttfc*y 
v^xAlC^iTPCd^WM&fT^ISco^JSWafe^ 

(1) LAN±©*jffiT#syy>^*-ea^-rs. 20 

(2) -K*jRo+^6yy>^&aiR'r*. 

(3) aiRL*:Xy>*i;:xy>h •$? 3 

[0 0 11) £5bT> *yh9-^l:««3nfcvif 

^m-r^cticcto, «£f *;/y >*«0BUHge 
[0012] i^u *y h7-*±icER;3*i*xy 

mTzmm&mfrzct&^K z.<Dtc#>, * 

yh7-p±<o7V>?zmm*?Z>m£r, #XU>*© 

«*>5xy>*©aR£fToTv*fc. xy>*© 

RSLT^t, *7<7>h«fr&©*H*fN;:«fc0ff 
[0 0 13] X#^fe«®*^OffJMx-^tC 

wL Wk0mw&4X+ttmomm&<ixmxm#t< 40 
*T?»oa*nfc®«x-^w*inTv^, max 
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[0 0 14] ^3ftfcBBx-*#a«SftfcJflllW 
*bfc»«1»--fX©9i«ieHfc»*6&^t)fc«»tt, 

[0 0 15] 7X'J$— ->3>V7M>X7W 

X^SWfeMHf OffJWI* «#E» $ tlX V » S © « » 

4. ii©BJM*«c*^n<&ffliK-y--fX^rsituofc 
ffl«fcB-r*iinaj&*xy >^ic^$nr^^E^© 

ffl«S*-fX^Bi«*rtit*BbTV^«|'&ict4, ffflg. 
WJH*f*ffl«-^-fX«c*t)ii:TB3M«Hfea:*»*L^ 

[0016] &&<DmmV'(X&wtfe*2titi\!* 
jL*>b<DG*mtz.&Kx\z* -xv>9\zm^^x<om 
WMsnTViftwwti*. »e»-fx©««j3Wie 

[0 0 17] £fc> XU >^«OffJHSft»WOA ! y^ 
V>£Xy>^F5-f At>&5. C©i5&XU >*Tf? 

^UTSRstiTv^ffl«^xtaaE»^-e;©ffl 

^"-^^WJH-r^itWfc-to^-fXl^ofcEBJtt&S 
■tJ-fX*J:^*rftllC*ofcEB«&S»t6*LTHi« 

[0018] mm&&wm<Ditib\z»m\sXKz 
pc©(*is^xy>^*«*i^«^ctt, ttffiux^sx 

y >*C**3nxv>*JHit*K Xfttto*&ft»fc&. 
Xy >*0RBttB3;TffljW*TlM XfcBBLfc 0 , 

[0 0 19] 

WE#*ftLJ;5£T*BB] 
B**y hy-t7ti£T&mLtz&&<DJ:v\z. $>Z>® 

tft $ ttfc OBBO«B^R£ £ ^^Jffi * 
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[0 0 2 0) mx\z. uwzm&t<nrzm®*ti*tiw 
[0021] srzWiLti. ±mLrz£o\z, ^7^- 

%fr*&m?Z7V>?ZM${?Z>tzMZte, 
-S7\Z&m2tLfz7V >^^i«^^^T^< 10 

&mtf&z>. z.<D£?\z, ^tb^yhy-tizmmzti 
rzmm<D^^^x^^mm^ntzm^m^z 

fr-tCtlt-CZUfr-Dtz. 
[0 0 2 2] &tzmz.& *y h7-*TPC£Xl)> 

ww\tt\z&n\zm>LV>7v >2&&mx*z>m&x% 
nz>z£\zuo, Mm&wuftnfz. c©j;5ic, «s 

[0 0 2 3] £<&»l<DfflHjS©&J&MC, PCmO^T, 

[0 0 2 4] 7y»J^>3>V7h««ffi 
bTffrfcSttfc > h £7U >*9©gi»lgfilC 

fT^btiT b ^ o\ 
[0 0 2 5] W\T-?<Dmffi*MXt7 40 

■M«»lcfliJ»l£fT5£, WMx-*^SJB#£ft5iift 
©1MXI«Efc>fcfclr>Jfc». *<0Bft-»M'XJ:Dfc*tr 

*tti bT WMtffrfcnr U * 5. 
[0 0 2 6] ifcw^ii, WHx-^SffltttMXoai 
JMttffllcffJ&(|£fT?fca&rctt. Wa- *f&7*7Vtr- 
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If *f X^ffl K (CM * £ y Utf a - «T 

ABU ^fMS^a^^^x-^l^bTii, *- 
^-H^vr>X^OA^^eiCJ:0, ttSB«bfcJfl« 
■tM X0>fl]JMBB ictt * & J; o let - t s?« Ic^Jx- * 

©*IE«fTt>THi««H**Sbfc*tBJft|&fTfe/cCW 
tttffc*»fcv>fci:\ ttv«¥fl«to**ofc. 
[0 0 2 7] £fc«*tf* ^ar^OR]JMx-^lc^* 

■lc*»atiT^SB»K©«K*<X^8i«|*rtr«t 

B©JB»^X*SiMJWi, HUMttffl*£KSbfcfcb 
T^69M€frto&:ltnaA:6ft^ Bv»B¥*«fe* 

[0 0 2 8] ZTzMMf* SMW^XtW^n 
*^-^&-&tfH*a.^>h©B3M©IRlctt, BM&B 

ic«^^>f xcDffl«**MiRsn«*Tr9«i3^t»f«nT 
b*^&. 

[0 0 2 9] *fc«Atf, BM£BOTMl**&ftnT 
!9:B$nTt^&f©HHlcJ;oT,.ai«ISfilcS#S 
tiT^^ffljffiif-fX^J^lctttod^&Vi*^, fWJ 

SBS-rwi»iviTM»-y--fX**abfco, **ntt* 

[0 0 3 0] Ir|-^-*C!)^U>^«©W 
«*Blc*v»T'b-t©«|jS^6«K©*j**fJlft*fcj6 

h-rs*^ w»r*®«&ijiESffl*SB»cd*3-fr 

[0 0 3 1] ±E©HHj6**fc-r*fc«>fc 

[0 0 3 2] WMx-^fC&inTV^RStBl 
M8B©RJ6fc*»B*b35tl»«*Tr , b, WJ£n£W& 
x-*£??iB&bfcD, ^*JJ©#€rg!7l-6C:i:lC«fc^ 
T» ^^SHbfcWMISmttta^SBlMttOttJA&te 

a«ifiic«^$ii-sc:t^T€r-6it«*assfi^J:ac* 
a £}g s c t £ s 6<j t r a. 

[0 0 3 3] 

*B»Wic«S«««iSSfifi*©J:'5^«|^6 
[0 0 3 4] Mft^«gBlc»l«Sn, 

nfciBB*««bTtttEjBiitt$n*ttjk©n«Sfico^ 
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»on«sit^^a«-rsa#j-r-5aR^st, web 

[0 0 3 5 3 *fc»*L<tt, ttEHM^gttiL nrac 

[0 0 3 6] *fc»*L<r4 1 NeammttAttiM' 

[0 0 3 7] £fc#£L<te> WE*tt««tt^tt-9*^ 
XS«£^*, ttEBtt^fttt. MEJHKSfifcESEg 

im xiz&^Tmmm&vm&z&g?*. 20 
[0038] *fc#£L<ii. «ne«0enHR«^ ^— « 

»^**, MESR^Stt. «rE^«SB©*7-m^ 
WE®*©* 7-»ttlC*tf V^TWEll«©«Ea 

[0 0 3 9] *fcff*b<tt, ME«&telfttt#lfc&te 
TOEBR^RWU MEftttSBOftMEflBK 

tiaE®«©*(WHc»^viT»E]ii«©ea5fe*a[« 

[0 0 4 0] *fcff*L<tt, MiW«f3-^ 

*>EB*l*»fcL ffiEftJBSB©^-*' 30 
*«^^EiS«©ffi«*felc*rrviTtJElil«oitea* 

[0 0 4 1] £fcff£b<te> BEMHHItiJBIKtM 

xfit « <t * 7 - mm t m&mmm <o3-o omm o?*>& 
v^TWEiii«©«a*&a#i*r*. 

[0 0 4 2] 

[0 0 4 3] Hlfc*RW**JW"*£#©, ^yh9 
§§P*1 $:$^t^fv^Jl/ 1 / F £1EEE13945> U 7^AX 

[0 0 4 4] «IEEE 1 3 9 4 Mfy 
*;UVTR^DVD©e«fc#fct>-t\ tfx*T-*-t» 

x^x-^*- -xV :*x-^£U 7^-f ATfea 50 
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U AV3> (PC) fctt0&A,*:D, £fcfcM-0te<D 

^7x-X^IEEEi394-I995 (High Performance Seri 
al Bus) (WT!394vU7Jl/AX) 
[0 0 4 5] 07lC1394vU7;U/\'X^ViT««$n 
^7-^ . yXrAOW^f, CKDv-XxAte 
«SA f B f C f D i E i F,C,H*«AT^O, A-BfSL A-CfSh B-D 
Pfl. D-EfSk C-Fra. C-CBL &)^C-HF5*^n j ?ni394> 
'JT^/UO'KXh • ^7 • fr-^TftffcSttTV* 
£®«SAM!tt0!l£:LTPC, jy^MR, DYD, x 
A— ^—^WT**. 
[0 0 4 6] MMOjKfl^CIl xVi?-xx-> 
tt£J- K»K*it&fiftpJ«gi:-Lfct)©Tr*0, 

[0 0 4 7] £Ac, #«gli«0*OID^l, -t 
n-€ r n**B»b^5c:i:lCJ:oT1394->U7^A^T» 

V»*. «-?^^;V««fB^tl^I*©1394->U 7^ 

Plug * Play«ietfir-y;P*««fcftttUfcl* 
[0 0 4 8] B7lC^Lfc < fc5fc5'*5 L AIC:fcV» 

[0 0 4 9] Sfcx-^liaafttt, 100/200/400 Mb 

[0 0 5 0] r-^feJIt-HtUTH n>hD-;p 
ffl^afO*l^«lx-^ (Asynchronousx-* : £4TAs 
yncx— ^) Srfci^SAsynchronouslteil^— K> U7 
;i^*f Afc bj^f-^^^-r^ :*x-^©fsj$x 
— ^ (Isochronous^-^ : JKTFIsox— 9) 
Isochronous^^:— K ClcOAsyncx— $ £Iso 

x-*te&-!H'^;i> (a#i-^-f ^;H25/£S) co^ic* 
h (csp) ©eaicaie. isox-^coea^fiftuoo 

[0 0 5 1] H8fcI394S/U7;UAXO«lld»* 
[0 0 5 2] l394^y7^AXtt*#iUTW+ (PS 
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II 

A — H HftOtf 1 394 v »J 7JPAX ©^-7MPT£ 0 , -t 
•J >/7 - K if 

[0 0 5 3] A-h f -)i7Stt»»^>^-7i< 
X^7:/©fflS#TN&0. *<Ott74*J1l)V- Kiftt 
«F^fc^n^^^ra*©»«»*fTV\ U>^ • Wif 

[0 0 5 4] 77-A£x788©h7>1f£'>3>' 1/ 

£frfcV>, Read^Write£V>o&ft*&ffl"f. y'J7JP 

;t^T*-s;^>Mt, »ttsnT^**«B©»att 

[0 0 5 5] Cl©A-K2x7£77-A£x7*Ttf 
*B±©1394*y7;krtX©BrtT**. 
[0 0 5 6] ^fcV7h^x7^CD77 f, J^-^3>- 

ic^<o<tpcx-^*o-e-*^«^-rsffl^T*o, av 

«±M394$/y7^AX©«rtT*^, 
[0 0 5 7] B9£I394~>y7JI'/?>l££H-*7 

r i ^x£ra©ia£^r. 

[0 0 5 8] I394->U7J^XKl8*Snfc€-«» (7 
-H) fcttirt**7-KB*©* 64t>h7FUX£& 
fc-frT*5<. *LT£©7Fl'X£R0Mfc»ttUT43< 
&^»¥©/-K7Fl'A**P*BB"Mr, 

[0 0 5 93 I394^y 7;i^X©7Fl/yv>^te> IE 
EE1212«*Ctlfii;fc*iCT*D* 7Fl/XKifett, Wi® 30 
©1 Obi t#A'X <0&mDmfem \Z, #© 6bi t*V - F ID 

ftfc7 Fi'XSK&tK -tn-enH^r©7Hux2!Mt 

UTttfflT€TS. &&©28bitteffl#x-*©&#£L 

a±OT3945/y7;u/xx©St»©HKr**. 
[00603 % Jk\z, i394*>y7^/tx©»»£WL*ft 

[00613 «i394~> y 7;pAx©«awtt*» Biot 

1394v U7^/U * y-^;P©»rffiH*^"r. 40 
[0 0 6 2] l394'>y7;^XTr«4atlt4r-^rtfc, 

n*. :nia^T, «B£»fcfev>«B^\ 

0 ^EteT Lfc«B« *>m* ©ftBtfi-JBKlfc o T W 

[0 0 6 3] mm&ft&mnzmmvmmt s-4o\. 
««Stt«*«sa)ci. 5At jg^snrv^. 

<(DS - L i nmmt)) 1 394 > 'J 7 ;U A X T^ffi ZtlT^ 

9i?**fc«c>©0£iai i ic^-r. so 
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[0 0 6 4] 1394^ »J7;WUTI1, DS-Link (Data/ 
Strobe Link) 19^****8^ 5 tlTVi -5. d©DS-L 
ink«F^b^H> «a^->y7^x-^a«lCjgUT 

&©^l*K££ft£x-*£i*Dv ffii*©«t0#« 

[oo6 5] sffl«t?«. znmmztizr-ft* X 
feWB-e**. 

[0 0 6 63 £©DS-Link»#fb#££fflV>**y y F 
£LT. tt©yy7^x-^IE2l*iCtJt^TK2Sa* 
3ft«*V^t. PLLlHlB*^»i:^S©trD>hP-7LS] 

©®tt««^/hs<Tf#sc<k, jgictt, km-f^Sx 

-?i}mMt*\Z74 F^tt»T*5£££^F«r«£ 
i£5&£;W&V>©T, fttRS©h7>^-MSIK«xy 

[0 0 6 7] fTUUty F©v— X>Xj 1394->y7 

FID#-5x.£*L *y F7-*«J«£LTBB£*lTlr> 

[0 0 6 8] £©** F7-*«J*K:*fo&«*ofcfc 
#> «^«y-H©#jft^«»©0N/0FF^£tJ;<&y 

7-£«j££B»"F*iE*&<&*£#* £{fc£&*l]L£ 

&7-Fi*ytx±icAxy*t:y h«^*afflux, «fc 

fc*?h7-£Brt£BB?"**-VfcA*, £©(!:£ 
©*fl3©«»*ifett, I394#-F£»±T©/W7XS 

E©*fc**«*rsc:ttJ:oTfTt>n^ 

[0 0 6 9] *%/-Ffr&'t;*yi:7hA#tf&£2 

& 3 * i n^ic y > * k - v \zrt* y -t b ©ss 
£&e*u ^«©y-Hir/^y-fe!y h«^*e» 
-r*. s*fti:t^r©;-H««/uyty hot** 

[007 0] /txy-feyhtt, ftica^fcis&ir-y 

iBM^. ^nh3;^^©^xhM^t*ir«fc^T7w 

[0 0 7 1] *fc, AX»Jir^ b^BB-rst^-^R 
itJi-^^^^n, c©M©x-^fi2ittfiffc$n, » 

[0 0 7 2] a±AVU'Jt^ h©5/-y>XT*«. 
[0 0 7 3] Cy-KlWfcft©">--Sr>X» Axy*fe^ 

©, /UUt-; h*6/-H I DftS*T©-«»ft3/ 
-y>X5:^19. 20, 2l©70-^^-h^liTBW 
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[0 0 7 4) gH907n-^*-M*, 

ICfcS^TtfX — ^CO/N'T, £>f£it£^bT&3. 

[0 0 7 5] £*f> Zx^SlOI^bT* 
£rtfc/XXy-fe? hj&*5S£r*£££#»EabTV> 

hJ&t*£ra£Xx*7 r SI02£#<&. 
TOO 7 6] Xx^7 r Sl02T«, *yh7-^Ut 

asfc&i;:* it»ttiK$nTir^ft/-Hrac*viTa to 

x©y-KircaTW*#fcjrr*£. z^y^sm 
ti/T-oo;w~hd<ftsr*. ■f'sxay-Kfflxa 
TH«^**-rft*T, ^5 i y^sio2oa : fw«©s 

[0 0 7 7] *xy7S104X;U-htfft£;**l*£, 
2WiXxs/:/S105£bX» #y- I D£4;t£y 

^ysi06i:LT*r^T<Dy- F£ I D*R^b«iLfc 
B»Sftfc©T. Xx^SWtbXy-Kffl^x- 
[0 0 7 8] £©Xx^7S107©#&K:fc££, Stf 

[0 0 7 9] Hl9©7n-x>-h©IB9§T<& 

B1907D-3 1 *— h©/X*y*tey h3^e;P— h 30 
fc5££T<B«#^ ;P-h*3fe«^6IDR«ll7*T 

n-rn. ^20, ^tic^-r. 

[0 0 8 0] rt\ B20©7D-x>-h©gWi£fT 

p. 

[0 0 8 1] XxyT^OltbX/tX'Jiry 

artci^abTv^. 

[0 0 8 2] Xxy7 F S202<!:bX> "J-fey h£ 40 

£bX. MHBfcy-7 T^^^d:^t7 
^£&XX43<. S£lC, X7 L ^yS203tbT&« 

[0 0 8 3] X^^7 r S204O^-h^^|gm^i; 
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S204Ttt*rr**£8#- KB»ttSMsbTH< fe© 

[0 0 8 4] /tXU-fcy ttCftCa'f 

M«©M*fr*S©«y-7fclR&ttXlr>*. U-7 
T&St^OttX'ry :/S203©#- h&CD$tfgTft 

»»c«j«$nTv^y-Hic»bT. r§#«t^ 
w*j tSfrbftfefcurrrs. 

[0 0 8 5] ^5ryyS203*r#-hft^«jB[*O^ 

7 r S204T*5£ii#-hg:>i tv^e:^^ Xx 

6*U Xx^7 r S207TU-7d^oa^^mT 

raj ©s#*-r*fc«>ic«ft?. 
[0 0 8 6] 'j-^^a^waosm&frK xf^y 
s zor-e^nzgwt?? >5 i mtxf7 y S204©* 

T^tiJ*RoTV^#-M-ftg5$nTV>sy-Kf:» 
bT, Xx^yS205CO rg^t^j ©s»&t*j:£ 
j&tpJtEfcfc*. Xxy7 p S204T*S«# 
-b&£^I2bXt>2W±&£:/^>5HC;#bXKL PI 
^Xx^yS207TU-7X^CDy^>5 1 ^6O 

raj ©sf**-rsfc«e>ic«fo. 

[0 0 8 7] vvr*ifluo©:/?>^ xtt 

WM9K»J-7 (?fi#*ff^S©lC-r«^<»fPb35: 

^7-yyS2M©*Se#-hft©lS*t 
bXifnfcfcofc^ CtlfcT*? h^-^ttCDa^ 

wwoas^^bfefe^Tfto* *^a#- hsc^if 
d (-r^Ta©*-hfcbT»ft) i:feofci-©;- 

K ttX X y 7 S 208 £ b T h O 7 7 £ n> 

Xfi/ 7 P S209i bx;p- h t LTOmWlWfrZtlZ. 
[0 0 8 8] CO£5\ZLT, mOlZxkLtz/WJty 

^yh7-^rt-r^Toy-Kmic*^«aT 
H«©fi»*T^*7-r*. 

[0 0 8 9] Offfc, @2l<D7D-5 1 ^-hlCt>^TSi 

[0 0 9 0] £?\ H20*T©->--2r>XTU-7> 7 
7>3% JP-ht^'pfty-HO^^yolSa^R^S 
ttXV>£0T. Cft^TcKbT, XT*^7 r S301T^n 

[0 0 9 1] fty-Hfcl D^^itlT, «to 
tC I D CDRfcfcfT 3 C -5 U - 7fr e>Xab 

*^=0-) 3^6 I D©Rj&flfe3ftTV*<. 
[0 0 9 2] 7,x^7 r S302tbT^^ h7-^f^(C# 

^x^7 r S303tbT*aU-7^-hC»b 

^g^lC«, ;P-hliXx^7 r S304 < i:bT7-t*M/- 
>3> ( 1 QfcMM"*fH» $:frV^ Xxu/7 r S305 
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ma&&0*£IIB§ft£fT3. Xxy7S306£bT 1 

ZXTy^SmtLX* ^coy-no I DIfmfcT'D 
-F*^xhT£y-H;:&j£ir3. iy-KiDif^ 

S309<!:LT> C<DmO (DV~y<D$k& 1 J£U:£>£{S|te 
Xt-;/ 753030 I D^cof^H^^^t*03iLfT^> 10 

Xx^;/S309#N==0 tftO, ^H7^>^ 
<D I D^tl^S. 
[0 0 9 3] 7^>^cr>I D&fehV-y<DV$tmm\Z 

CO 0 9 4) XT-y7S3lO£LT*:y F7~^ 

X5^7S31I£bT&B:/5>^;W- 

T^-hte, Xx^yS3l2tbT7-h # hP-v3 > 20 

C0^V>#^6#*TV><- Xxy7S313<tLT, 71/ 

ilfcU Xxy;/S314<hbT I Dl&mi&mztet>~i 

set. i nzmmT'%tcJ'7>3 L frt>ZTv7sM5t 

LX. ^^/-KcDIDlf^^yD-H + ^XhT^y 

Xx:y:/S3l6£LTSDO:/^>^0& 

*T^:/S3l7<hLT, CO 30 
S 0 >^©Jfc&* 1 W^^^liXf^ 7 S31 1 0 

S317teM=0 fy>^<Ol DRW^-K^H 

[0 0 9 5] C££T*S7T&£, Jftftttfc I Dttfflfc 

D#*f£R£U Xf7 7S319<h LTJP— h<E> I D4f 40 

[0096] k±t* m\iz*Lrc£?\z, m?m&& 
ftfiUfc«3^6* -r^roy-Hcoi D^RSsns* 

[0 0 9 7] ^IC, -««ltbTH12I^LfcStl»0*y 
[0 0 9 8] ^120tfcf?!i:LT> OP-h) y-HBO 

icy- HcoTttttty- KD^«»8W$nT^'o, 
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y-K. y-hMD€ft*-r**IB«:£lTTR9ir*, 
[0 0 9 9] /U'Jt7h^^ci> *r*y-H© 

oa^ £ tta«*<»e«ij6T±ffi <t a o . «ganFtt t 
[oioo] aitttirnxv-ty h<o'&. Wtrnzm^m 

£*T£&tfm Z.t\\Z^X^y h7-^C0^Tab^>d 
££Bi«U ■t©+T^<ftf^&fT^:ofcy~K^&a 

fct>£fl!l (A-BBBT«ty-KA) ©#-h*^tBBE 
3 ft* ffi^flS (y — KB) cD#-h#a<bt££2ns. 

ci^lt, y-HA-Bra-ctt^-a, y- he -hut 
T-a, y-KF-DBT^-atftssti*, 
[oioi] s6»ci»B**^T. ^mm&m&m 
#— hfc#oy— f (^>^t»-K) <e>5^> &y- 
K^^coaTgi^oi:m^^frt^ ; foo^^jii^, mic± 
^na^^o^m^fT^oTVK. ^i2T«^ry- 

KDjWD-EW. D-FWta^f Lfcft, y-H 

ct^-r^aTiiaosm&fToT^o, ^©e*y- 

[0102] ;-\tDfrz<om?®m<D&wz&Wz; 

stbTa^M^oam^fr&oTVis. einicioTy 
- Hc-Bra w-atft«bT^s. 
[o i o 3] dcoi^icLT, mtv&ofommmm* 
m&zn, m^mzmm^nx^T^x<D^-h\z^ 
^xmtu^rzs-Fw. ;p-hy-K^^$n 

[0104] 7^^, z-<Dm2\z#\,*xy-mtf)V-h 
y-H^*^$nfc^ cn^y-KA^ea^^ 
m^s^fey-HB^ »©y-HK»tTa-?Hffa 

^y-HlC^oTV^cC^t>^0^-5. f^:^^> frM 

^n^^< a >y«rj:oTttf©y - H t>;u- h y- K 

y-Htt-^tttis^ftvi. 
[0105] ;p-hy-K**ftS-rst, ^«§y-h* 

^Ufeg^oy- KlD$:fl!lO*r^TC0y-h'll3i 
[0 10 6] SEiDlf^W, e»©y-K#^ 
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5C£#Tt!N d©+J&*5KH;:y-F#^=(K K 

[0107] y-FJDfcfMcbfcy-Fte. y- f#^- 
^nicj:oT. *<D\mmt rfjoiT^^j t^-s^ 

[0 10 8] ^T©U-7#&Ey-FlD£3tf|L« 

- f iDS-^^a vmxz nftfy em&y - hid 

MWn-F+tXhU MHc^-hy-FaWiE 

tf^*©y - FlD#^£fifrW*f3 *>©T&£. 
[0 10 9] &±<D£5\zl,X+ PMMBS±*©y--F 

[0 110] «7-tf hP->3>» l394vl}7^/SX 

[0 111] 7-t*M^—>3>&iftW"r-6&aS)<OHt 
LTS13 (a) !C/tXffi^S*©H (b) \Zrtxm& 

?j©b£^u uT£ti*m\,*T&tm?z>. 30 

[0 112] 7-h>U-v3 lO'bb 
t6ffi*OB*S36-rs. 013 (a) ©y-FC£y-FF 

f (Bis-ciay-FA) t*££ay-F£ 
fl^T, /uttffl*os**»t« ) . 

[0113] yuoM«^c;KKy-HH g 
oy-Kt/^&ttffl^-er^d^^s. coimwfs* 
ii;p-hy-K^^fT^A^ i b^T^o, g«pic<to 40 

T»t>fcy-HCtt/«©«t«lf?Ift4it*. 013 
(b) T«y~HC(^fflflFpJ*i#Ae>tl, y-FF©ffi 

y— FfcttbTttDP (data prefix) /tfryhfcSD, 

fflS*ll*[H]07-t: hU— >3 >iT?»fcSn5. 

(0 1 14] EU:©J;5fcLT, 7-t>U-v3>£ 
RoT/tXOttfflffpJ&^fcy-Htt, 

[0 115] 7-tf K U — : >3 >©-g©SStt 50 



$:7P-^^-h®22lC^UT, RET*. y-F#x 

tlx, aftAx^$#«ttT**ct*sai-r-5fc«e> 

KfcL &<ESI : E-h-CfljB'ilC»S$tlT^-6mS©7< 
tlKM-S^fclJ^T, *y-Ftt@^©K3t#H»&T 
[0 116] Xxy;/S40l£LT, Asyncx— Iso 

:/«*«# &nfc*«w-r*. »?*©¥* *7«***sn 
o. XT-^ys40iT^o^-v^yg^sn^e, 

y S402^: LTt^T^f^- WW 

£©££©, Ax«ffl*©»*&**r«#©e 

402TK3|-rS5 f -^&Vi«^tt, *-©££#«*f 
[0 117] X^yyS404tlxT, 7>tv7SA 

x^yS405T^S«M*V-H»>l («MB*€ffl 
Ufcy-Ftt**) £ofc£, ;P-h«X5 L ^yS406 
fcLT«BHFRr*4A*y - F* 1 ^KlSafe-rftPtfff 

[0 118] X7 L ^7 r S407^LT, Xxy yS406T<£ 

#ffF?j&#&io©y-F£* »nfc-t©te©y-FK 

i^©y-F, *fc«XT-^^s405©aR«^e«[« 
»*y - kr = 1 t^^m l c«««F?ie»fc y - f k 

fcL Xy-y?SmtLX, )V- M**©y- FW*U 

Sfc, XxyyS406©W»TftnT, /U^^ 
pf $ n^: ^ o tz y - F II tt* x y ^ S409 1 L T 
F^e», 7-t*M/-y 3 >M^tDP (data pre 

fix) /^^h^aten, cnsfifrtofc;-Ktts 
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[0 119] ((Asynchronous WWlM) S3 )) 7y> 
^n^fiatt, *BUWEaT*<5. 014IC7->>^d 

AT, «M*#ar*/-KttMX^«fflT#Sih*UW 
5. 

[0 1 2 0] 7-fcT hU-V3>TA7,C0^ffif| : pl^# 10* 
LTO^fi^mcDack (SfI*SJ!liI2lP-K) £ack g 

rcicamTcy- k rasas ns. 

[0 12 1] H15t7»^D^X<E2lW«yy 

[0 12 2] 7y>^Dn^ll@E;-K^ 

fT^jSS^ S^T^)7Kl/X^© ; b^li^$n 
SCOT. *S*Olt?©y-K©*3ft«ttatfCtlCfe-5. 
[0 12 3] ^±**7'»^o^fig|©gttWT*S. 30 
[0 12 4] ((Isochronous (f^ffl) 7-fV^D 

&wxh*th^ttz.<Dr^vzuj-7,ifrm*. mz 
^?n§. 40 

[0 12 5] H16tt7-fV^D^tea^Jt-6, ^ 
[0 12 6] 7< v£n-±*«2twu /W±-^W« 

icsfr$n*. ci<oi^rarai»«7-f y^PTrxiM^ 

•/tfry hT&S. "tH^U-X^-h - A>Ty 

0. lp^<OU-<^;p^©(Ei2lll7». Bff^CD7< KJP 50 
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s. cwM^u- x^-h • A^ry h©afI£ti£P# 

[0 12 7] £tz. m\e\Z^^^)VA, x>*^B, 
**)l>Ct^btz£z)lZ, \V1 $ )\>ftkZ&\,^TWM 
Wry h&?**fr\d£*n*ni*7L£>tlZ>Z.t\Z& 

or, KBULTfigTfr*. zn\z£~DTmm\zft&; 

-KPaT©U7;^-fA&Ka^pJfiBTf*0, *&g« 
«D&tf. dco^-v^;HD«am5fe^7KUX^'T : b 

[0128] 7< v^Dtxsaowy h arnica 

oT, 7^»^n^xfeaiM^I7-t'M/-v3>^fT 
fcns. U*>U 7-»^n^xK2lo«k5Jri»i<oii 

iTHtt^OT. 7<y*PxX&i£lCteack (Sfftt 
[0 12 9] £tz, mUZ^LTz iso gap (7-f y^n 

i-x^^y?) tte. y^v^a^xnm^nt^vmz 
n^^tvtmr^^tmmr^rzibiz^wur^ h*;u 

[0130] o^ir, 017^7-f y^otxfiio/^ 

[0 13 1] ^^■fr^^K^tlfc, &«©A$-y hC: 

^yymi&o. to^yymzfcmnz^kisfzJ:? 

[0 13 2] «±**7-f y^D^<E»©gfi«T*S. 
[0 13 3] <(A*X ^®©1394vU7JPA 
X-tCD&ilTte, 7<y^D±X^at, 7~>>^Px 

[0 13 4] 7-<y^D^fe2ltt7-»^D±^K2l 

-h-wyho», 7*»^D±x«2i*fi»r*fc 

7^) T, 7-fV^DtXSMgiT§^*^^ 
S. Ltzifir>T. 7y>^Pt^J:0, 7-fy^P 

[0 13 5] SlSlC^b/t. -^6*J^/\'X^-f 
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£7^7^D±xe££frfc5^€ry-Ftt7-k>U 

t^T»7bfc&, 7^>*D^XfiE£fT5e:£**T 

[0 13 6] 7< K;H^ra^7-»^D^K3l36tpJfig 
&*^7^^3 >*t y yMtWIU^T, 7» 

sft«fTiL*JBWtt, 7-f V*D±Xfc»«7»^£, 
IK^A' ■ X^- h - n>ry h*fiig-r^$«rra (cycl 
e synch) ^TcD^IC7f/>^ D^X^^gHjT^^ 
^Oit^7^i>3>^^^#6nfc«^lC(SoT^ 20 
*• 

[0 13 7] mia>V42)\r#*X\*tt<0^*)\fo<0 

frack) #2>^yh (;t^FK Wyh2) 
$*XTVi£. C07y>^DtX/^7 h2©&te, it 
^£;N-fl£X^—hT^£P^ (cycle synch) 

[0138] TztdL, #mm*tz\mmi&jmft*\z& 
v+Mirfr • x^-h • h^ssa-r^nsm <cy 

cle synch) »l3lo/tt Lyc^»> tSgfc*0h*"f. 30 

i^o^^;^i25mS^±i^v^^^^ 

<t ? K7 < v y- □ x x • -tn^ )vm 25 u s&stmzm 

[0 13 9] L^U T^VZu+TtemWJWI 

&mm&m&T%it&\znv4#)wmr&n\m?n 

So 

[0140] co^-iTzmmmmh^ftT, v<u?)v- 

[0 14 1] W±#> 1EEE1394vU7;P/^XO^T^> 
S. 

[0 14 2] <yXrAM>C:^^ 01©i:3lc 
1 394 > U 7 ^ AX 4r - tlfc «h # © 
REfcfrfcS. @l©vXT-AfcL 1394vU7;P/SXT 

Sffisnfc, A-y^-;i/n>tTi-^ (po 101, 

ESS4S110 2. :/y>^g©1 0 3, 1 0 4TfiE 50 



9ftoT;fcD> =&^§§^n^fll394vU7;P/UO{t 

m\zmd\,*tzT-?m&&fttLx.z>. um*$i 
nfttea-rntty-r hyy > h^pjirc&s. * 

IBtic^©^> CD Rx DVD^l394->U7;P/^T^ 
[0 14 3] B10J:5tt/tXttA**jR&lsT> *« 

[0 144] B2fc;feHT. lOltePC, I02«32©^^ 

io3teyy *reiw*seio2co 

[0 14 5] 4tt»«*T, JMBfr fcAfc 

^»^>A^$n^>, 

[0 14 6] 7\$mfe07)V3*)Xl*TZU®m\ZKM. 

ft&mzwm*frtLoEE&/wm&&^tbz>. 
[oi4 7] sizmzT-y^ftftt^vmtJtv&m 
n&'w mh$®tzmmn±j(kT?$>z>. 

[0 14 8] 9ttyXrA3>hD-7T^0, tm& 

4=mm\o2£#<DW>ii?£tim-rz m cpu-^rom; ram£^ 

»«^A^5tDa*nfcft«^©^qEUl3, 15T 
[0 14 9] !Ott»^A*€:ff*5**«Tf*0, a- 

tftistesis^H^A^-rs. A*snfci»etty 

XxA3>hD-7 9©^^U|-|2i|t$n§. 
[0 15 0] ll«D/A3>^-^T^©Ac^> XV 

^;Hb^n^^7 r -^^7^py > {k-r-5. 

[0 15 1] 12teD/A3>A-^IIT7xD^ft;£n 
tzfr&T-f EVFW. 

[0 15 2] 13^JE$ST^-r^^5 r -^^l2ilc'r 
ZyU-At^V* 14«^qEUl3©^aiL^^»r 

[oi5 3] nnx-^-fe^^^T^^un^tEtic^n 



) 
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-$<Dlht}0)®Qm7L£?i?. 18Hl394v'J7;i/A^O 
I /FffiT&S. 

[0 15 4) &IZ7V>?\QmiZ»Z. i9ttxu>* 
K£ttSl394 I/F^ 2ltiBr3t 

© 7 ;u u x a -pfiEtt $ n£Bfc&x- * ^bf fz 

VXD'&mt®®* 22teXU >hli^©ll^S®^ 23 

7. 27ttX»J>*»fM5* 61ttPCfcK«$tl/tl394 I 
/F«L 6213PC I/U, 63teMPl_K 64tef?r£cD7JU 

^K, 66I3H DD, 67tt**lK 68te*-#- h*-$>V 
[0 15 5] fr\Z. £0XDy£B2£#jBLT\ 
[0156] <«g©»ff> 

(sesiSBi 0 2) efl»£ttflio2oea 

[0 15 7) «Ukfl9flS@K 6 CE)IUAO— 

ti, EVFi2TaE*sn*. -toaoaaw:. £E*8®& 

T^*^7TttftSW)5:fe©tl/TJ PEG* 

ct (*»3-y--f>je») wvlc (5ne«»*fls) 

[0 15 8] S^Wtt* £&?f£X 8 60r 

T#3IU D/ / A3>A*-^llT7^nyfi^lCH^n 
[0 15 9] 7W-A;**U13* ^i^lz-A^^'J 
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[0 16 0] vX7 L A3>hD-7 9ttE»H4SSlO 

2rt©a-«©ft^*ftg»-r* 5 boT**A^ xu>*io3 

3T>Fx-*£ffl#LT, x-^irU^^l7^6l394 

SutfeT^S. XU>:$M03^PC10l^6*tei£ 

^^>XxAn>hD-^9lCA^$n. EfiH^SSlO 
2©#toWWl;&tt*. 
10 [0 16 1) CUDd*, yj>^103, PC101^6GS 

-7 9lCA^jbfc^ ER3£8Bl02<fc»mft7 r -* 

-79«7 p U>^103^^:«PC101J:OrJT>Ke2l^ 

20 LTvXxAD > h D-79tCcfc 0 7 W-A*^'J 13, 

i££tt£. Eas5feftaio2T?©eMfc5 i -^ffi«*a** 
frtt^^uisicEastiTVis^flEa^fcax-^^K 

[0 16 2] x-^-k^^^niCA^LfeUfe^x-^R 
^3V>Ht-^H 1394 1 /F18T]394v'J7JPAX 

30 0ttaicS^»T^-://kk&7 f -*t^3tL X»;> 

h*M{£^-*&£tfXU >:*103#, PCfcEDfctf 

ftax-*fr&tfpcioi**£A-r*. 37>k?-^ 
^ic^^xn =fet»H^»±a, ^fctiip^tv^ 

40 7y>^Dnetlott)J:^. 

[0163) (XU >^ 1 0 3 ) *fcXU >^103O®j 
ff©K«fc»*. 1394 I /FaiBKAALfcx-^WU 

7 J -^-few^^20T#7 ? -^©aa««c»«sns. a 

@»2ucfi2i$n*, n^>Kx—*©»&ttxy>* 
n>hp-726c*»3T>FtuTea$n, xu > 

[0 16 4] X'J>*:3>hD-726«, X'J>*103 
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9) ^^ r y>*l03rt©**®B21©*«-r*7 r 3-5 r T> fl»ft|BlB21tt. laBrtKfc^ROMKJ PEGS 

©MS. Sfctta^{fc®B210WJSO*«€:{iS*UT, fft^Dy7A77<W«SlT^fc0, *3V>fcMfi 

[0 16 5] 3ft*fESB4Sei02*^e3IStlfcl*ft »S£KBl02i&>S J P E G^^TJEIS^flfeliftT— 

>^io3-csaaBjsg-r*«c:i: *£7y >*ttea£u yy >*rtT«^<t«yi-rsj; 
w#k mmiMX. m&&. Bi*xt:-h\ peep io £m>5££T, y«j>^g#i:T3-^8w^t 

^l^ntl^OT, y , J>^*^«-r*ffl#{klHlB21 [0 17 2] ±E©,k3fc. EftS£8ai02j&>&;/y 

[0 16 6] K2l$nT€rfc!*«x-^**fl£«SnT^ C^y >H&S*tpJiE7?*-5. 

7 r -^tt#«A%Snfc&i:]S««iaiHlB22 [0 17 3] £/c> 7'J >^103rt©«^ ls!B2l©Afi 

OT*«*ft»4, «^fclsIB2lj^lELfcV>a>*fctt> 20 I§T-^^fllT^Jt§^Xh^-X H^J^ 

EfiS^Sei02Offi»*«»c»jS^Blft^a#fl:iHlgS2 ©J;5fc*§tf©:/y >*fc*i>Ttt, 7y >*i03|p]gg 

l£ft«LTV**t>©T&*. £©&&, ZLOm&itm MZROM&m-D&m&teK. yy>*lO3rtT0>ffig 

■^fl:iaB2n&x;u-UTa»^u > MB<MagieiB22£ mv^i:^ h^u > h*<«jftgT;&£. 

A#T$<fc5fc#$/££-f£. ftttr-^Tfcl*:/ [0 174] (^Xhn>bfi~^) PC101T 

^Vi-r— ^©t#lct>a^{b®»2HiXJP-Sn«. [0 17 5] E©H£gei 02**5, PC101O1394 I/ 

[0 1 67] p««31|DiB22fcA*SnfcyU>hfflO F«61CK2l$nfc!5fc«x-^tt, PClOlrtT, PC 

T-Z\Z, ^uTyj>M:llMlS^n, I/tX62*r-^«5eaiOy i ?Xtl/T^ViT, ^«a, 

*^yy>^n>hp-726iCctoT, ^^U23iwy»j feit^n^. pcioirt©^!:^^^-*© 

•*«yu>^y K24fca6nTyy >hsns. [0 1 7 6] Fc\o\-v\m^m^^<om^^t. 

[oi68] r/y>*©^? Fmwfrm&Qmomm* os (t^i/-f^>^yxtA) ^ryj^r— > 3 > 

K7<A25Tfrfcfr*l, K^A25^>:/y F24 V 7 H£bfcj&*oT, *%!m&JB»ft*<&, MPU63 

D^y-tyK -f>^fx7^, yy >*»«*©**> [0 1 7 7] ■&^Ee^saio2*^easnfe*«i 

;w/w»/»±, *iitt^x©*»f^©iMe£S x-^wtyy>^io3©»^tra«^ -*&*i;&pci 

^AaTSfcfc©*)©*?*!?, ^©JftRAAfcjSGT:/ 01T«lS?I«T*-6;:tttaiS»*T**. & 

y >^3>hp-726»^j:^T&«ott»^$n^ 6^i;«>Ees4saio2, yy>^io3ic»*a*it« 
[0169] ccit. yy>^io3ics»sn*E«« 40 (^y^D^fctt^^-fift, m&&&J:ztfe&m , 

tt, yy>^fcJ:oTtt«fto««H--fXrc#«:bfca fn-mn^&HIi, E«/#flE#§©fiSI8#i§ 

[0170] yy >*io3rt©«^isiB2iT**£ fia*«ff tv»5«w©>b tca«$n. fci*sn 

5Ili***TflE«$nfcH«x-^^PC10l^6Sm TV»*©T;/y >*103#S«-rs**t{t!HlB21Tttff 

itwn^h^-x h-yy >9<o*LotemtfL<o-f *$nrv^x-^ttw«f-r*W3e©7;w=fyXA©# 

103rt1?EjfiTOfe«i:tfl«^ftyD^7Alc»*Lfc» [0 17 8] *»r-^*f^xyK65t*it-6t 

[0171] yy >*i03rt©*s§ft;|5iB2iT« 64Ta^{fc£*i£&, #ff»©?fcftx-*T*-3fc££ 
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[0 17 9] PC10ICR^en&&a«^ftlHlK64t 

-W(!:LTMPEC*SfOT3-^*-Ki:L [0 18 6] HCT* K£ft®tttt*&£»7cTft*G 

#fctt*&*ftfcfc©, MPEG^JPE -y««lC^^Ttt, £©ffti£«LTE«Lfcl*ttx--- 

[0 18 0] £<D£o[ZLT* fem2tltz&&7 : -?\$ [0 18 7) *£*>i;fc*^7C©E»»£SBlO 

^<oi&m.mwu2nz>. £tz, <£2i5fe^±E©^xh^ pcio!&2Kaft©ii»fc»ittica»3nTv^«»* 

-X H^U >*©*5&*l*©yu >^t3-?H«) KfcL PCI0l«lTE»fl4Sai02^6»3l&tl*!Jfe«f f 

fc©KHLT«L, -m. PC10IJC±EESS^*ffll02 -^^^pJ^if^^^JgiJpJIg^^T, Xf^S 

Ox3-H^T^0iiA./c 5 b(D$:yu>^l03C0x3 2 IC^bTOnv> t^iCP CIO! 

[0 18 1] H2©J:5fc«*-r*JltfcJ:oT, E6 *©IE2lif«£-r<&®#3 v> F£i£S*|jdc*>#Aen 
«4«iai02^e > yU >^l03*fettPC!01t««7 ? - 20 -5. 

*€SanW:, K3l5te©yU>^103*fcttPC101 [0 18 8] *fc*7-?7S 4 £LT, Sffllfcf3- 

E®H^ftS102ttKSI5feSa**7 ? 3-KT#*i:frtt 20ffi«#»®»7TMViTV^ft«5 s -^©BfS07 

[0182] <7-?mmm<Dumi$&%m<DWifc>& v^ctt, f^-Htooi^ -rftt>«ffi»i/fc* 

[0 18 3] E«H^Sai02tt, l*«7 ? -^*1394-> 30 -TZ^vizMWTZ. tltify ^ S 7 fcjttf. 

A3>hD~^9©^tytE«$n^ -y&ft$wtEVfc\f>tmwi2nrztg\t, xfy^s 

[0 18 4] ^»CX-r^yS2lCil^ E&H^SSIO 6 £ lTr3-^LOS», "rfcfc5ES«£8BlO 

[0 18 5] ^IIXx^yS3H5iO. f2^ff£gai0 [0 19 0] C^ct^lCfe^^^lC^Cfeifcftx- 

2*fc03V>K£3W"r, «0»6«Ta- ^K2l»<oa*»aoR«€fTofc±T, ^\Z7."rvf 

ymm&$/vtz^^>FT-2&mmn£.%m\n\zi& s 7t, a— *f-«^y>h^fc«pcnoi&^<Dfc 

l02OyXfA^>hP-7 9T, S«"bfc3T>H© Mk4*^6XKU ESt?l£SBlO2tt*0K*ajl,» 

•r*. ^©xn-y^E^s^saio [0191] *«a*?»fp&fTofc±tr, xf-y^s 8 

2©*»x-^*#fi?Ifigfe7 J 3-y-C*St«»iT# TiL-if-lcJ:4Wa©l5fc«©K2l»^OA*«:«r^. 

fct#»rttXxyyS4l^«>. SfIL&3V>KrtK [0 19 2] a— *f £.t*teaii^<DA;&#fc3nfc 



( 16 ) 



2001-147790 



30 



S 9 TfiaffeWSlCS^pJfll&x 3-^*43^5^* 

[0193] tt&vmteT3-?&&z>tmm2titzm 

^JXf-^Sl QTUZMB&fr b » * L fctt* L fc £ * 

*y*fi»i6*isjw-r*. fi/txfy^sD^^i 
co 1 9 4] ttfc^mfrTU-ywu\,*tmmt<tiitm io 

i^r-5J:^l3>'7,xA=]>hD~^9^^ ; eU^l4 

7;uax£/8v>t, (££te7v>£p 
s i 2^i6tr. 

[0 19 5] Xxy7SI2T, ^©ft^x-^II^^ 
T«£M*7£*3TS. 20 
[0 19 6] *rLTXr-y7SU\zmfr* te©i5Mkx- 

[0197] xy-y^sur\mm^m^^hx. 

&SBELT^E-HI«T*rS*»*«V^#tt % ^niCT 30 
x- * 1521*- F Hfr K#& oTXf^S 1 fcy*- 
[0 19 8] K±©«fc5^SBTB«S*SBl02^6 

[0 19 9] *HJ&&ttTtt, iee««w-ffi«SBfkbfc 

T>Tt>J:V>. 

[0 2 0 0] *Hlfi^ffiTltt^bfcl2fik?l*Se 
tt± £ 1 Tftli&tf »jhi® ©Ifcfcx- * ICR bfc h COT 

MD, CD, PC, X+tt-ftifOTy^iHaiT* 



[0 2 0 1] <Wfc7 J -^©WM>*C, PClOlOE 

[0 2 0 2] HI, 0 2 © J: 5 IC® £ tt£ fA £ 
fcir>T, PCioirt07Xy*-v3>77h«©:/o 
^7A©*frt«fcDttfikfl4SSl02^^ft2l$nsi* 

ftx-^^WHB^fe^nfca^, pcioui, xy 
>^io3^efe^$n^>7 r 'j>^^co^j^^ <* 

«H«©*»£* *E7Xy*— >3>77M»T»S 

m&mn #fcgfc£r/Risi, ®&©*2 

[0203] *ic> «Ranfcyy>^6iga3nT 
s. Ji^TE«if^8aio2oi*iftx-^^yy>^io3 

E»S£SBl02©^x-*£Xy>$M03fcttL 

t» mmy.-fuz b7v>b&nt>tiz>£o\zm{n?'< 

EfiH^Sei02lcWJMR*3V>K*»fr'r-6. 

[0 2 0 4] *fc»#isnfc:/y >^io308MW«iib* 

t^bv^\zmzm^nx\^mt&^x\zh^itmk 
x-^&*ica#ibTffHb, *G>«, xy>*io3© 

*H^Jffi*«c»^-r-&fca6©^^-^^«r*** PC 
lOIOx-f X^K ±K01*.tf "CHANGE PAP E 
R : A4" *©/-;t-7*5Ni7^->3>* 

[0 2 0 5] WE^^-^Off^Wai^WE 

©xy >^io3ics*$nTv^ffltt^<fx©BiMpjtg 

««*iB^*«^fctt, Xy>*103ICg*$nTV>* 
7iry hflHWeMt. flOEAliro^Xo&BPmMtt 

7-^$SIIUc»^^yU >^!03fc<E2l"r 

[0 2 0 6] Z<D£o\Zffi&L2tLtzi'7> J rA\Z&^T. 
eMfc-r-^Cfi^WStLTPClOl^aRb. PCI 
0! V>o 0&*nfc**T-^*l 394 v y T)Vn 

xT»*snfc«aft©aft©yy>^»icB8r*c: 
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**K.fcr>x. PClOl«^x-^lcS^rcfil«IC 
£fc^x-*£fci£&(0Xy >^^OW|^lcS^ 

fl») "C<B*StlTV»sa:6K, WfEB3*l«f«*ffiT 1 
^-y*fctt*«c<— ^*fiTf«*Lfc«, gMftr>£ 
o£fctt*R©7y fcS 0 #ttX «fc 5 1 

10 2 0 7] £fc % ii^Lfc7 P U>^^IC}t^M^< 

x#ftv>«^fc«. jt£jfl«tMX<&&»£«gT*y-fe 

[0 2 0 8] £©J;5K:LX> »JMx-*T«5£2nfc 
SUB***, WJHSeTl^snfcHJ*J*fti:<05FS^ 

[0 2 0 9] <^hfcJ:SHi*iJI^O»fP>*fc, CIO 
£€T©ftfe&:7n— M£l,XB5 A, S5BIC^ 

■r. 

[0 2 1 0] PCIOIKX, ttD&A/£tttk7-^€139 

4y'j7 )VA7s rmM2tirz&&<D7 y > * g 07 

[0 2 11] Xt^7S501~S504T, SttfcSn**^ 

y>*a>fc:/y>*««££f§u sBt-rs. 40 

[0 2 12] X^y^SSOltLTa— »f-«E2l5fe© 
■5. 

[0 2 13] ^Cl^Ax^XS502T, PC101^£te£j£ 

(*^-bjm«*, sawis, /mumx. ma, x 

AX£^Xi£{fT£. 50 
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[0 2 14] X7 L ^yS502©av>K«:SJtT. 1E3i 

ffiifiira- JB81MX. Xy>**T— zxm 

pciouc^$n^>. 

[0 2 15] 3T>K5 ; -^3W!5ajl5©yu>^*6K 
iH^^l^<J:Ax^yS503lCii^ PClOITttSfflLfc 

xy>*wn (*7-wmmmn, izmmm. am- 
ma. 7v>*XT—**mm, 

«) $r^ : e l J67IC^5t<^yU>^^lC^TXU>^ 
[0 2 16] *lCXxy^S504lClji^ fiaMfeO/U 

[0 2 17] fiaft©Xy>**«CMLXXy>*1* 

[0 2 18] Z<D±?\ZLT&mt<nZ>'r'<T<D7V > 

*«©xy 

[0 2 19] *lCAx!yXS505-S5l6lC^ViT, X'J 
[0 2 2 0] *fP 0101^X1394^ UTJUAXTttJ* 

[0221] »oa*nfc««x-^*BJ«i"r^€ryy 
>^*««snfcepcioixs«bfcyy>^««(!5 

^■5bfc««A^y>^io3Tia«snxvift:^n 
if & e» & v> & © t b xmitz. 

[0 2 2 2] ft»x-^©iil«1»«i:S«bfc^y>^ 

x-^sxy >*nt$s 08*** x* *7-w*j*flE, 

[0 2 2 3] *rXT-yXS505ibX, tfttXy 

>^io3Kiisgbfcv***x->*wi-r*, pcioi© 

[0 2 2 4] ^!-Xx^yS506X. PC101TTTIC* 
0 & Wfcx- * ©BMME t * * U 67 IC&m $ ftfc 

(Ea*©^y>^*« <#7-si*Mt«, fB^mi§, m 

^a^) &ifc«ux*jgft--p*fctt«fc©7 r y>^« 
*ift«a#isn*. Kafto^y^oaRK^^xtta 

[0225] «*x-^©ii««*tyy >^©yy > 

^«WR©*K* (aftr^oJBHW-'f xt^y >^IC 
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s-r*. cnsr&issKttbT&osgu 
**^£3n&:/y ft*ar^©KS 

tttt;*^y67i;:Eift$ft*. d©R£<i«&JSB<&fi* 
[0227] zlo hxwt^nit^n^nom^mom 

«>R«$tiT^S«*«ttlcbfc^tjTS«-rsctfc: 
[0 2 2 8] a— tf-©S#lfcJ:^TR««©a 

PC10l©R*®ffi*^3.— lflcJ:0A*Sn, /*U6 

Kffi*tbTRS$nfc«0«**to*MiR-r«. s 

:/y>*«MW*. 

[0 2 2 9] ^Cl^^^yS507lCii^ PClOlTg 

«tfc:/y >^*«fc**ti*fflK^-f x««£x*x 

h£J;tf@&x- * ^ fcfiafc/B JK-tM X#-a b T n 

-ar*t*«»jsnfc«^cttx 
x^xs5uic»«>. *«bfc^y>^im8icffi«u-< 
x«f«*^*nTt^^fc«f-^. flis-tMX^-a* 
wjbfc^iiXT*^ys508i-jitp. 

[0 2 3 0] Xx*>XS508T, ffl«1J-<X©*3Ell* 50 



■y--f X*<W0#feoT^*«^tt^xyXS510tii 
Sfc^tf) £**x-*fc»j6*"*7y >^©BH«Ma 

«£*^y67fc»ttLTS»Lfc», 

*©xy >^ic»bT^»E*>rxojess:{E-rs#D^ 

[0 2 3 1] Xxy7S5O8TflSftMX0*3E 

a. pcioirt©«fc«x-^*<»E2i5te<oyy>^T?gi» 

T^&V^tt-H-fXTffri&^tlTV^*^. 

3H-y--rx^o*«^s*$n«»^, 

a«snfc^3K^xicjR**j:^»tte2i3fe©^y 

>*if$8 (tt*£J:tfl8/M&a*) fcS^&JHM&a 
£fr?. **bTX^XS511'\iiir. 
[0 2 3 2] XT-y^SSll-Ctt, S«bfcXy>^«f 
«^6^y>*3ft«Bl«?I»ti:*9-««€*IM-r*. 

JMfci&»*:*7-««i:Xy >^©*7-**A«-a 
[0 2 3 3] 5Mbfc;/U>*«Wfc*?HMl 

y yS512lCiitf. 

[0 2 3 4] X-ryXS512TttPCI0lrtT««T-^ 

<oa-^j&a*^ST?*n«a^«ia*fTofc«. fc&ft 
©:/y (*««*j:^Ba®t«fcsy^ 
7*?*-f*-s>«a« t»tJv»fcje»«ia«:fT5. 

^•^-^©BPtyy >*©ffl*]pJiEfcBSia<Jlfc* 
r-^T*5©l:»l, 7 y ^nHWttMEb 
bT^7-yXS5l3^iitr. 

[0 2 3 5] X-ry^SSUTtt, P ClOlTgmbfcy 

ji*snTv^^t>«»r-r«- xy 

b^x- * ©#«&at-a-rs 1 1 t> irMueoxMAt 

-*«mbfcyy>^«[«t*««*«*^*n 
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[0 2 4 4] ^(CX^^7 r S524lCxi^ <E«*©7y 
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[0 2 3 6] Xx*:/S514TliPC101rtTMx--* >*«*5EbT, M5*-*iEa*- Kswr-rs* 



fft* KS*©yu>^©H«&a MFftft£J:tA«Mffi tiMBoaftfr&ftOilT. ei5LTX7^;/S506Tlb 



[0 2 3 7] fcicxT-yyssisca*, a«Lfc:/y E-r*»fc«t*pi^«*ai«i3&tpj8gt^^. 
>^*«i^*n57 ; 3-y©aat*«7 ? -^*E« to 2 4 5] y 7S524TK»ft«BE lt^ 
UTv^xn-^asd^a-rs^t^^&ww-r 10 fTT*&ga*fc^<k£«u x^t^sic&o, 

*ffi«T©ea»**«& V * J§£ icteX 5r v 7 S5 1 6 \Z & 1 2 ttX 5r y 7 S 505 KM 0 * ®tt 
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(54) Title of the Invention 

INFORMATION PROCESSING APPARATUS AND METHOD, AND 
STORAGE MEDIUM THEREFOR 

(57) [Abstract] 
[Problem] 

15 A printing operation is performed even if the 

print conditions contained in print data are different 
from the print conditions set on a printer. 
[Solving Means] 

When a PC 101 causes a printer 103 to print image 

20 data in a recording/playback apparatus 102, it compares 
the set values contained in the print data about each 
page size, the number of used colors, the resolution, 
etc. with the set values set on the printer 103, edits 
the print data as printable data if a difference is 

25 detected, and causes the printer to print. 
[WHAT IS CLAIMED IS] 
[Claim 1] 

- 1 - 
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An information processing apparatus which is 
connected to a plurality of external devices, edits an 
externally input image, and transfers the edited image 
to a predetermined external device among the plurality 
5 of connected external devices , characterised by 
comprising : 

identification means for identifying functions of 
the plurality of connected external devices; 

selection means for selecting a destination device 
10 of the image among the plurality of external devices 
based oni the functions of the plurality of external 
devices identified by said identification means and 
image information about the image; and 

edit means for editing the image based on the 
15 destination device selected by said selection means. 
[Claim 2] 

The information processing apparatus according to 
claim 1 , characterised in that 

said identification means transmits a request 
20 signal of function information about each external 
device to the plurality of external devices , and 
identifies the functions of the plurality of external 
devices according to function information transferred 
in response to the transmitted request signal. 
25 [Claim 3] 

The information processing apparatus according to 
claim 2 # characterised in that 




JPA2001-147790 



the function information includes paper size 
information, and said selection means selects a 
destination of the image based on a printable paper 
size by the external device and a paper size 
5 configuring the image. 
[Claim 4] 

The information processing apparatus according to 
claim 2 , characterised in that 

the function information includes paper size 
10 information, and said selection means changes an order 
of the image based on a printable paper size currently 
set by the external device and a paper size configuring 
the image <. 
[Claim 5] 

15 The information processing apparatus according to 

claim 2 , characterised in that 

the function information includes color 

information, and said selection means selects a 

destination of the image based on a color output 
20 function of the external device and color 

characteristics of the image, 

[Claim 6] 

The information processing apparatus according to 
claim 2 , characterised in that 
25 the function information includes resolution 

information, and said selection means selects a 
destination device of the image based on resolution 
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information about the external device and resolution of 
the image . 
[Claim 7] 

The information processing apparatus according to 
5 claim 2 , characterised in that 

the function information includes decoder 
information, and said selection means selects a 
destination device of the image based on the decoder 
information about the external device and a compressing 
10 method of the image. 
[Claim 8] 

The information processing apparatus according to 
claim 2 , characterised in that 

the function information includes at least one of 

15 paper size information, color information, and 

resolution information, and said selection means 
selects a destination device of the image based on a 
result obtained by weighting each information contained 
in the function information. 

20 [Claim 9] 

An information processing method which is used by 
an information processing apparatus connected to a 
plurality of external devices, of editing an externally 
input image and transferring the edited image to a 

25 predetermined external device in the plurality of 

connected external devices, the method characterised by 
comprising : 
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an identifying step of identifying functions of 
the plurality of connected external devices ; 

a selecting step of selecting a destination device 
of the image among the plurality of external devices 
5 based on the functions of the plurality of external 
devices identified in said identifying step and image 
information about the image; and 

an editing step of editing the image based on the 
destination device selected in said selecting step. 
10 [Claim 10] 

The information processing method according to 
claim 9 , characterised in that 

said identifying step transmits a request signal 
of function information about each external device to 
15 the plurality of external devices, and identifies the 
functions of the plurality of external devices 
according to the function information transferred in 
response to the transmitted request signal. 
[Claim 11] 

20 The information processing method according to 

claim 10, characterised in that 

the function information includes paper size 

information, and said selecting step selects a 

destination device of the image based on a printable 
25 paper size by the external device and a paper size 

configuring the image. 

[Claim 12] 
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The information processing method according to 
claim 10, characterised in that 

the function information includes paper size 
information, and said selecting step changes an order 
5 of the image based on a printable paper size currently 
set by the external device and a paper size configuring 
the image - 
[Claim 13] 

The information processing method according to 
10 claim 10, characterised in that 

the function information includes color 
information, and said selecting step selects a 
destination device of the image based on a color output 
function of the external device and color 
15 characteristics of the image. 
[Claim 14] 

The information processing method according to 
claim 10, characterised in that 

the function information includes resolution 
20 information, and said selecting step selects a 

destination device of the image based on resolution 
information about the external device and resolution of 
the image . 
[Claim 15] 

25 The information processing method according to 

claim 10, characterised in that 

the function information includes decoder 
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information, and said selecting step selects a 
destination device of the image based on decoder 
information about the external device and a compressing 
method of the image. 
5 [Claim 16] 

The information processing method according to 
claim 10, characterised in that 

the function information includes at least one of 
paper size information, color information, and 
10 resolution information, and said selecting step selects 
a destination device of the image based on a result 
obtained by weighting each information contained in the 
function information . 
[Claim 17] 

15 A computer -readable storage medium storing a 

program executed in an information processing apparatus 
which is connected to a plurality of external devices , 
edits an externally input image, and transfers the 
edited image to a predetermined external device in the 

20 plurality of connected external devices, characterised 
by comprising: 

an identifying step of identifying functions of 
the plurality of connected external devices; 

a selecting step of selecting a destination device 

25 of the image among the plurality of external devices 
based on the functions of the plurality of external 
devices identified in said identifying step and image 
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information about the image; and 

an editing step of editing the image based on the 
destination device selected in said selecting step. 
[Claim 18] 

The storage medium according to claim 17, 
characterised in that 

said identifying step transmits a request signal 
of function information about each external device to 
the plurality of external devices, and identifies the 
functions of the plurality of external devices 
according to the function information transferred in 
response to the transmitted request signal. 
[Claim 19] 

The storage medium according to claim 18, 
characterised in that 

the function information includes paper size 
information, and said selecting step selects a 
destination device of the image based on a printable 
paper size function by the external device and a paper 
size configuring the image. 
[Claim 20] 

The storage medium according to claim 18, 
characterised in that 

the function information includes paper size 
information, and said selecting step changes an order 
of the image based on a printable paper size currently 
set by the external device and a paper size configuring 
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the image . 
[Claim 21] 

The storage medium according to claim 18, 
characterised in that 
5 the function information includes color 

information, and said selecting step selects a 
destination device of the image based on a color output 
function of the external device and a color 
characteristic of the image. 
10 [Claim 22] 

The storage medium according to claim 18, 
characterised in that 

the function information includes resolution 
information, and said selecting step selects a 
15 destination device of the image based on resolution 

information about the external device and resolution of 
the image . 
[Claim 23] 

The storage medium according to claim 18, 
20 characterised in that 

the function information includes decoder 
information, and said selecting step selects a 
destination device of the image based on decoder 
information about the external device and a compressing 
2 5 method of the image. 
[Claim 24] 

The storage medium according to claim 18, 
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characterised in that 

the function information includes at least one of 
paper size information, color information, and 
resolution information, and said selecting step selects 
5 a destination device of the image based on a result 

obtained by weighting each information contained in the 
function information. 

[Detailed Description of the Invention] 
[0001] 

10 [Field of the Invention] 

The present invention relates to an information 
processing apparatus and method for use by the 
apparatus which is connected through a data 
communication bus capable of communicating, for example, 

15 a control signal and data in a mixed manner. 
[0002] 
[ Prior Art ] 

Conventionally, a peripheral device such as a 
printer, etc. is connected to a personal computer (PC) 
20 through an SCSI, etc. which is a typical general- 
purpose digital interface for a small computer for data 
communication between them. 
[0003] 

Additionally, a record/playback device such as a 
25 digital camera, a digital video camera, etc. becomes 

also input means to a personal computer, and is one of 
the peripheral devices. Recently, a technology of 
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fetching an image including a static image, moving 
pictures, etc. shot by a digital camera and a video 
camera to a PC, of storing the image in a hard disk, 
and editing by the PC and then printing the image on a 
5 color printer has been made remarkable progress and 

used by an increasing number of users. When image data 
fetched by the PC is output to the color printer and 
the hard disk, data communication is performed through 
a digital IF such as an SCSI, etc. In this case, to 
10 transmit information including a large amount of data 
such as image data, etc. , it is necessary to use a 
general-purpose digital IF having a high data transfer 
rate . 
[0004] 

15 Figure 3 is a block diagram of an example of a 

conventional system in which a digital camera, a PC, 
and a printer are connected. 
[0005] 

Figure 3 shows a digital camera 31, a personal 
20 computer (PC) 32, a printer 33, memory 34 which is a 

recording unit of a digital camera, a decoding circuit 
35 of image data, an image processing unit 36, a D/A 
converter 37, an EVF 38 which is a display unit, a 
digital I/O unit 39 of a digital camera, a digital I/O 
25 unit 40 between a PC and a digital camera, an operation 
unit 41 such as a keyboard, a mouse, etc., a decoding 
circuit 42 of image data, a display 43, a hard disk 
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device 44 , memory 45 of RAM, etc., an MPU 46 of an 
arithmetic operation unit, a PCI bus 47, an SCSI 
interface board 48 of a digital I/F, an SCSI interface 
49 of a printer connected to a PC through an SCSI cable, 
memory 50, a printer head 51, a printer controller 52 
of a printer control unit, and a driver 53. 
[0006] 

Described below is the procedure of fetching the 
image captured by the digital camera 31 to the PC 32, 
and output ting the image from the PC 32 to the printer 
33. When the image data stored in the memory 34 of the 
digital camera 31 is read, the read image data is 
decoded by the decoding circuit 35. Image processing 
is performed for display by the image processing 
circuit 36. Then, the image is displayed by the EVF 38 
through the D/A converter 37. On the other hand, for 
external output, the image data is transmitted from the 
digital I/O unit 39 to the digital I/O unit 40 of the 
PC 32 through a cable. 
[0007] 

In the PC 32, the image data input from the 
digital I/O unit 40 using the PCI bus 47 as a bi- 
directional bus is stored on the hard disk device 44 
when it is stored. When it is displayed, it is decoded 
by the decoding circuit 42, and then stored as a 
display image by the memory 45, converted to an analog 
signal and displayed by the display 43. The operation 
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input by the PC 32 in the editing process, etc. is 
performed by the operation unit 41, and the entire 
process of the PC 32 is performed by the MPU 46. 
[0008] 

5 When an image is output to print , image data is 

transmitted from the SCSI interface board 48 in the PC 
32 through an SCSI cable, and received by the SCSI 
interface 49 on the printer 33 side. The printer 33 
forms the image data received by the memory 50 as a 
10 print image. Under the control of the printer 

controller 52, the printer head 51 and the driver 53 
are operated, and print image data read from the memory 
50 is printed. 
[0009] 

15 Described above is the conventional procedure of 

fetching image data by the PC, and printing the data. 
Thus, peripheral device such as a video camera, a 
printer, etc. which are record/playback devices is 
connected to the PC which has been a host, and the 

20 image data captured by the record/playback device is 
printed through the PC. Thus, when a system has a PC 
and peripheral device directly connected to each other, 
the type and the number of peripheral devices connected 
to PC and the connection system, etc. are limited, and 

25 inconvenience in various aspects is pointed out. 
[0010] 

Instead of directly connecting the PC to the 
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peripheral device through each port , there is also a 
local area network system (LAN) in which a PC is 
connected to an information source such as a database, 
etc. and a peripheral device such as a printer, etc. 
5 through a network. In this network system, the 

procedure of printing using a PC is roughly described 
as follows. 

(1) Listing printers available through a LAN. 

(2) Selecting a printer from the listing. 

10 (3) Transmitting a print job to a selected printer. 
[0011] 

Thus, a drive instruction is output from a PC 
(client) connected to a network to a printer specified 
through a network line, and print information is 
15 transmitted, thereby allowing a printing device such as 
a specified printer, etc. to perform necessary printing. 
[0012] 

However, printers, etc. arranged in a network do 
not always have the same functions. For example, there 

20 are various differences in resolution, gray scale, 

description language, available paper size, character 
font, presence/absence of color printing, 
presence/absence of duplex printing, etc. Therefore, 
when a printer in a network is used, the function of 

2 5 each printer is obtained in advance, and a client 

selects a printer depending on the function. A printer 
can be specified by setting a specified key for each 
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printer by a client, for example, and a key operation 

by the client - 

[0013] 

Furthermore, print data of a document or an image, 
etc. includes a document edited by a plurality of paper 
sizes, an irregular paper size, etc. and image data 
fetched by a scanner, a digital camera, etc. Data 
contained in print data includes text generated by 
multiple formats, a spreadsheet used in calculation, 
etc . irregular image data generated by a paint , etc . 
When they are printed, a paper size printable on a 
printer to be used is selected, and the image data of a 
character pattern, a form pattern, etc. corresponding 
to a PC is generated by a print controlling unit 
(hereinafter referred to as a printer driver) 
corresponding to the printer to be used based on the 
print control code and a character code contained in 
the print data, color information, resolution and gray 
scale, form information, page layout information, macro 
instruction, etc. 
[0014] 

When the generated image data runs out of the 
print range of the selected paper size, the run-over 
portion is not processed in data conversion, etc., and 
the range within the print range is first printed by 
the printer. The run-over portion from the print range 
of the selected paper size is processed separately as 
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the data of another page. Thus, if the generated image 
runs out of the print area, the image to be printed on 
one page is printed on a plurality of pages in the 
conventional methods. 
5 [0015] 

Furthermore, a document generated using 
application software, etc. can have print information 
about a plurality of paper sizes, print directions, etc. 
If the information about the paper size and the 

10 direction contained in the print information is 

different from the paper size and the print direction 
of the recording paper set on the printer, the printing 
operation is performed with the print range, etc. 
specified again based on the paper size to be printed. 

15 [0016] 

When a document having a plurality of paper sizes 
is printed and the paper of a specified paper size is 
not set on the printer, the printing operation is 
suspended until the paper of the specified size is 
20 supplied. 
[0017] 

There also is a printer driver in which specific 
pages such as a header page, a trailer page, etc. 
specific to a printing device such as a printer, etc. 
25 are prepared. When a printing operation is performed 
on the above mentioned printer, and an instruction is 
issued to print the specific pages in addition to a 
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document, the paper size of the specific page can 
exceed the paper size selected corresponding to the 
document. In this case, the printing operation on the 
specific pages is suppressed or the recording paper of 
the sizes of the specific pages is set on the printer 
immediately before the specific page is printed, and 
when a document is printed, the recording paper of 
appropriate size and direction to the document is set 
again and printed. 
[0018] 

Furthermore, if there is no printer near the PC 
used by the user for printing, the paper size set on 
the printer being used is not known. Therefore, the 
user has to go to the place where the printer is placed 
to confirm the size or change the paper according to 
the paper size and print direction after performing a 
printing operation, and then performs the printing 
operation again . 
[0019] 

[Problems to be Solved by the Invention] 

Thus, if there are a plurality of destinations of 
data from a device as in the case in which a plurality 
of devices are connected through a network, a user has 
to be informed of the functions and settings of the 
device such as a printing device, etc. connected to the 
network, or one or more optimum devices cannot be 
effectively selected, which has been the first problem. 
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[0020] 

For example, the compressed data which cannot be 
decompressed can be mistakenly transferred due to the 
difference in available data compressing system of each 
5 of the connected devices, or uncompressed data can be 
transferred although compressed data can be 
decompressed in the destination, thereby failing to 
efficiently transfer data. 
[0021] 

10 Furthermore, for example, when a PC connected over 

a network selects a printer to be used from among a 
plurality of connected printers, it is necessary to 
know in advance the functions of a printer connected to 
the network. Thus, it has been impossible to 

15 efficiently use the device without knowing the function 
of the connected devices to the network. 
[0022] 

For example, in the system in which a PC is 
connected to a printer via a network, one printer is 

20 selected to print although a plurality of printers can 

be used in the necessary printing system on the PC side. 
Depending on the print data, there can be more than one 
optimum printers. However, in this case, although a 
plurality of printers can be used, one printer is 

25 restrictively selected, thereby obtaining no 

flexibility. Thus, although a plurality of devices can 
be used, one of them has to be selected, thereby 
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allowing no flexibility. 
[0023] 

In addition to the first problem, in the system in 
which a host device such as a PC, etc. and a printing 
5 device such as a printer, etc. are connected over a 
network or a digital IF, it is possible that the 
settings contained in the print data outputted from the 
host device are not consistent with the settings of the 
printing device because the information about the 

10 settings such as the function of the printing device, 
the size of paper, etc. cannot be obtained by the host 
device, and a print output different from an originally 
intended print result, or the interference of an 
operator can be required during the printing operation, 

15 which is the second problem. 
[0024] 

For example, when a document generated using 
application software, etc. is printed onto the 
recording paper set on the printing device such as a 
20 printer, etc. , the page on which data is printed as 

running out of the print range of the paper size of the 
recording paper is printed over a plurality of pages 
although it is originally one page. 
[0025] 

25 Furthermore, for example, when the paper size of 

print data is different from the paper size of the 
recording paper set on the printing device such as a 
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printer, etc., and when a forcible printing operation 
is performed using recording paper set on the printing 
device, the size of an image formed from the print data 
is not changed. Therefore, when the printing operation 
is performed onto the paper of a size larger than the 
image size, a larger marginal portion is left. On the 
contrary, when the printing operation is performed onto 
smaller paper the data to be printed runs out of the 
paper . 
[0026] 

For example, to print the print data in the print 
range of the paper size, the user confirms whether or 
not the print data can be completely printed in the 
print range of the paper size using a print preview, 
etc. before printing the data through the application 
software, etc. If the print data runs over the print 
range, then the print data is to be edited for each 
page such that the data can be printed in the print 
range of the selected paper size using input means of a 
keyboard, a mouse, etc. , or to perform a printing 
operation after changing the margin, etc. of a page 
layout to change the printing range, thereby resulting 
in an inconvenient printing operation. 
[0027] 

Furthermore, for example, if the print information 
about the paper size and the print direction contained 
in the generated print data is different from the paper 
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size of the recording paper, the print direction, etc. 
set on the printing device, then the paper size, the 
print direction, the print range, etc. of the printing 
device are to be set again according to the print data 
5 before performing a printing operation. Therefore, the 
user feels inconvenience during the printing operation. 
[0028] 

In addition, when a document including pages in a 
plurality of paper sizes is printed, the printing 
10 operation has been suspended until the paper of the 

size specified by the printing device can be supplied. 
[0029] 

Furthermore, when the user cannot know the paper 
size set on the printing device because, for example, 

15 the printing device is set apart from the user, the 
user has the trouble of going all the way to the 
location of the printing device to check the paper size 
or confirm and change the recording paper and the print 
direction after performing a printing operation and 

20 then performing again the printing operation, thereby 
making the user feel inconvenience. 
[0030] 

Additionally, because the printing devices such as 
the printers, etc. of the same manufacturer use 
2 5 different methods of feeding paper based on each 

structure, there can occur a printing mistake by a 
wrong printing direction unless the paper feeder 
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(paper- feed cassette, tray, etc.) of the recording 
paper, the direction of the recording paper on the 
paper feeder, the face of the recording paper can be 
correctly set based on the output device, 
5 [0031] 

The present invention has been made to solve the 
above mentioned problem, and an object to provide with 
an information processing apparatus and method capable 
of selecting one or more optimum devices and 
10 efficiently selecting network device without a user 

knowing the function or settings of the device such as 

a printing device connected over a network. 

[0032] 

Additionally, the present invention aims at 
15 providing an information processing apparatus and 

method capable of re-editing image data to be printed 
and changing the printing order to prevent output of 
printing different from an originally intended print 
result and reduce the necessity for the interference of 
20 an operator during the printing operation although the 
settings contained in the print data are not consistent 
with the settings of the printing device. 
[0033] 

[Means for Solving the Problems] 
25 To attain the above mentioned advantage of the 

present invention, the information processing apparatus 
according to the present invention is configured as 
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follows . 
[0034] 

An information processing apparatus is connected 
to a plurality of external devices, edits an externally 
5 input image, transfers the edited image to a 

predetermined external device among the plurality of 
connected external devices , and includes : 
identification means for identifying functions of the 
plurality of external devices; selection means for 

10 selecting a destination device of the image among the 

plurality of external devices based on the functions of 
the plurality of connected external devices identified 
by the identification means and image information about 
the image; and edit means for editing the image based 

15 on a destination external device selected by the 

selection means; and change means for changing an order 

to transfer the image. 

[0035] 

It is preferred that the identification means 
20 transmits a request signal of function information 

about each external device to the plurality of external 
devices, and identifies the functions of the plurality 
of external devices according to function information 
transferred in response to the transmitted request 
25 signal. 
[0036] 

It is also preferred that the function information 
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includes paper size information, and the selection 
means selects a destination device of the image based 
on a printable paper size by the external device and a 
paper size configuring the image. 
5 [0037] 

It is further preferred that the function 
information includes paper size information, and the 
selection means changes an order of the image based on 
a printable paper size currently set by the external 
10 device and a paper size configuring the image. 
[0038] 

It is further preferred that the function 
information includes color information, and the 
selection means selects a destination device of the 
15 image based on a color output function of the external 
device and a color characteristic of the image. 
[0039] 

It is further preferred that the function 
information includes resolution information, and the 
20 selection means selects a destination device of the 
image based on resolution information about the 
external device and resolution of the image. 
[0040] 

It is further preferred that the function 
25 information includes decoder information, and the 

selection means selects a destination device of the 
image based on decoder information about the external 
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device and a compressing method of the image. 
[0041] 

It is further preferred that the function 
information includes at least one of paper size 
inf ormation, color information, and resolution 
information, and the selection means selects a 
destination device of the image based on a result 
obtained by weighting each information contained in the 
function information . 
[0042] 

[ Embodiments of the Invention ] 
[ First Embodiment ] 

The embodiment of the present invention is 
described below by referring to the attached drawings. 
[0043] 

Figure 1 shows an example of a network 
configuration when the present invention is embodied. 
In the present embodiment, since an IEEE1394 serial bus 
is used for a digital I/F for connection between the 
devices, the IEEE1394 serial bus is first explained 
below. 
[0044] 

<<Outline of the Technology of IEEE1394>> 
With the development of a digital VTR and a DVD 
for domestic use, it is necessary to support the 
transfer of a large amount of data such as video data, 
audio data, etc. on real time. To transfer the video 
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data and audio data on real time, fetch them to a 
personal computer (PC), or transfer them to other 
digital devices, an interface which has a necessary- 
transfer function and is capable of transferring data 
5 at a high speed is required. The interface developed 
based on this viewpoint is IEEE1394-1995 (high 
performance serial bus) (hereinafter referred to as a 
1394 serial bus). 
[0045] 

10 Figure 7 shows an example of a network system 

configured using a 1394 serial bus. The system is 
provided with devices A, B, C, D, E, F, G, and H, and 
has connections between A and B, A and C, B and D, D 
and E, C and F, C and G, and C and H through a twist 

15 pair cable of the 1394 serial bus. The devices A to H 
can be, for example, a PC, a digital VTR, a DVD, a 
digital camera, a hard disk, a monitor, etc. 
[0046] 

The connection system between the devices is a 
20 mixture of the daisy chain mode and the node branch 
system, and allows a flexible connection. 
[0047] 

Each device has its own ID, and recognizes each 
other's ID to configure one network in a range 
25 connected via the 1394 serial bus. Only by 

sequentially connecting the digital devices via each 
1394 serial bus cable, each device functions as a relay 
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unit, thereby configuring the entire network. When a 
connection is made between a cable and an device using 
the plug and play facility which is the characteristics 
of the 1394 serial bus, devices, connection statuses, 
5 etc. can be automatically recognized. 
[0048] 

Furthermore, in the system as shown in Figure 7, 
when an device is removed from a network or newly added 
to a network, a bus is automatically reset to reset the 
10 current network configuration, and then a new network 
is restructured. Based on the function, the 
configuration of the network can be constantly set and 
recognized each time. 
[0049] 

15 The data transfer rate can be 100/200/400 Mbps , an 

device having a higher transfer rate supports an device 
having a lower transfer rate to acquire compatibility. 
[0050] 

A data transfer mode can be an asynchronous 
20 transfer mode for transfer of asynchronous data 

(hereinafter referred to as Async data) such as a 
control signal, etc. , and an isochronous transfer mode 
for transfer of isochronous data (hereinafter referred 
to as Iso data) such as video data, audio data, etc. on 
25 real time. The Async data and the Iso data are 

transferred in a mixed manner in the cycle with the 
transfer of the Iso data prioritized after the transfer 



JPA2001-147790 



of the cycle start packet (CSP) indicating the start of 
the cycle in each cycle (normally a cycle is 125 |xS ) . 
[0051] 

Figure 8 shows the component of the 1394 serial 

bus . 
[0052] 

The whole 1394 serial bus is configured by a layer 
(hierarchical) structure. As shown in Figure. 8 , the 
typical hardware component is a cable of the 1394 
serial bus. A connector port connects the connector of 
the cable. Above the connector port, a physical layer 
and a link layer are provided as hardware . 
[0053] 

A hardware unit is a portion of a practical 
interface chip in which the physical layer controls 
coding, connectors, etc. and the link layer controls a 
packet transfer, a cycle time, etc. 
[0054] 

The transaction layer of the firmware portion 
manages the data to be transferred (transaction), and 
issues an instruction such as "read" and "write". 
Serial bus management manages the connection status and 
ID of each of the connected devices, and manages the 
configuration of a network. 
[0055] 

The practical configuration of the 1394 serial bus 
includes up to the hardware and the firmware. 
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[0056] 

The application layer of a software portion 
depends on available software, and is a portion for 
prescription of data to be placed on the interface, and 
is prescribed by a protocol such as an AV protocol. 
Described above is the configuration of the 1394 serial 
bus . 
[0057] 

Figure 9 shows an address space in the 1394 serial 

bus . 
[0058] 

Each device (node) connected to the 1394 serial 
bus has 64 bit address unique to each node. By storing 
the address in a ROM, own node address and the node 
addresses of the communication parties can be 
constantly recognized and communications can be 
performed with the partner specified. 
[0059] 

The addressing of the 1394 serial bus is the 
system in accordance with the IEEE1212 standard, and 
the addressing is performed with the first 10 bits used 
for designation of the number of bus , the next 6 bits 
used for designation of the node ID number, and the 
remaining 48 bits used as the address width assigned to 
the device. Each of them can be used as a unique 
address space. The last 28 bits store the information, 
etc. about the identification of each device and the 
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designation of a use condition as an area of unique 
data. Described above is the outline of the technology 
of the 1394 serial bus. 
[0060] 

5 Then, the portion of the technology which is the 

characteristics of the 1394 serial bus are explained 
below in detail. 
[0061] 

<<Electrical Specification of 1394 Serial Bus>> 
10 Figure 10 depicts a sectional view of the 1394 

serial bus cable . 
[0062] 

In the 1394 serial bus # a power line is provided 
in the connection cable in addition to two twist pairs 
15 of signal lines. Thus, a device having no electric 
power source or device having a voltage which has 
dropped due to a fault can be provided with electric 
power . 
[0063] 

20 It is prescribed that the voltage in the power 

line is 8 to 40V, and the maximum current is DC1.5A. 
<<DS-Link Coding>> 

Figure 11 is an explanatory view showing the DS- 
Link coding system of the data transfer format adopted 
25 in the 1394 serial bus. 
[0064] 

In the 1394 serial bus, the DS-Link (data strobe 
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link) coding system is adopted. The DS-Link coding 
system is applicable to a high-speed serial data 
communications , and the configuration requires two 
signal lines. Main data is transmitted to one of the 
5 twist pair lines, and a strobe signal is transmitted to 
the other line of the pair lines . 
[0065] 

On the reception side, a clock can be produced by 
obtaining an exclusive logical sum of the communicated 
10 data and the strobe. 
[0066] 

The merit of the DS-Link coding system is a higher 
transfer efficiency than in the other serial data 
transfer systems, a reduced circuit scale of the 

15 controller LSI because of unnecessary PLL circuit, 

reduced electric power consumption from a sleep state 
of the transceiver circuit of each device because of 
unnecessary transmission of the information indicating 
an idle state when there is no data to be transferred, 

20 etc. 

[0067] 

<<Sequence Of Bus Reset>> 

In the 1394 serial bus, a connected device (node) 
is assigned a node ID, and is recognized as a network 
25 configuration. 
[0068] 

When there occurs a change in the network 
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configuration, for example, when a change occurs from 
the increase or decrease in the number of nodes by the 
addition or deletion of a node, turning ON/OFF of the 
electric power, etc. , and it is necessary to recognize 
5 a new network configuration, each node that has 
detected the change transmits a bus reset signal 
through a bus, and enters a new network configuration 
recognition mode. At this time, a change detecting 
method is used by detecting a change in bias voltage on 
10 the 1394 port base. 
[0069] 

A bus reset signal is transmitted from a node, a 
physical layer of each node receives the bus reset 
signal, and simultaneously the generation of a bus 
15 reset is transmitted to a link layer, and a bus reset 
signal is transmitted to the other nodes. Finally, 
after all nodes detect the bus reset signal, the bus 
reset is activated. 
[0070] 

20 The bus reset is activated by adding/deleting a 

cable as described above or by the detection of 
hardware by an abnormal condition of a network, etc., 
and also can be activated by issuing an instruction 
directly by host control from a protocol directly to a 

25 physical layer. 
[0071] 

When a bus reset is activated, the data transfer 
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is temporarily suspended. During the suspension, the 
data transfer enters a wait state, and resumed with a 
new network configuration after the suspension. 
[0072] 

5 Described above is the sequence of a bus reset . 

[0073] 

<< Sequence Of Determining Node ID>> 
After a bus reset , each node enters an operation 
of assigning an ID to each node to structure a new 
10 network configuration. The common sequence from a bus 
reset to the determination of a node ID performed at 
this time is explained below by referring to the 
flowcharts shown in Figures 19, 20, and 21. 
[0074] 

15 The flowchart shown in Figure 19 shows a series of 

the operations of a bus from the generation of a bus 
reset to the determination of a node ID and the 
possible data transfer. 
[0075] 

20 First, in step S101, the generation of a bus reset 

in a network is constantly monitored. When a bus reset 
is generated by turning ON/OFF of a node, control is 
passed to step S102. 
[0076] 

25 In step S102, to know the connection status of the 

new network from the network reset status, a parentage 
is declared between the directly connected nodes. In 
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step S103, when the parentage is determined between all 
nodes, a root is determined in step S104. Until the 
parentage is determined between all nodes, the 
parentage declaration is made in step S102, and no root 
is determined. 
[0077] 

When a root is determined in step S104, then 
control is passed to step S105, and the setting 
operation of a node ID is performed by assigning an ID 
to each node. In a predetermined node order, a node ID 
is set, and the setting operation is repeatedly 
performed until all nodes are assigned IDs. When IDs 
are finally assigned to all nodes in step S106, the 
configuration of a new network is recognized in all 
nodes. Therefore, data transfer can be performed 
between nodes in step S107, and the data transfer is 
commenced. 
[0078] 

In the state in step S107, the mode of monitoring 
the generation of a bus reset is entered again. When a 
bus reset is generated, the setting operations from 
step S101 to step S106 are repeatedly performed. 
[0079] 

Described above is the flowchart shown in Figure 
19. Figures 20 and 21 are detailed flowcharts of the 
procedure of bus reset in the flowchart of Figure 19 to 
root generation and the determination of a root to the 
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completion of ID setting. 
[0080] 

First, the flowchart shown in Figure 20 is 
explained . 
[0081] 

When a bus reset is generated in step S201, the 
network configuration is temporarily reset. In step 
S201, the generation of a bus reset is constantly 
monitored. 
[0082] 

In step S202, as the first step of the operation 
of re-recognizing the connection status of the reset 
network, a flag indicating a leaf (node) is set for 
each device. Furthermore, in step S203, it is checked 
in each device how many ports are connected to other 
nodes . 
[0083] 

The number of undefined (the parentage is not 
defined) ports is checked to start the parentage 
declaration depending on the result of the number of 
ports in step S204. Immediately after a bus reset, the 
number of ports equals the number of undefined ports. 
However, as the parentage is determined, the number of 
undefined ports detected in step S204 changes. 
[0084] 

First, immediately after a bus reset, only a leaf 
can declare parentage. A leaf can be confirmed by the 
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number of ports in step S203. A leaf issues a 
declaration that "the leaf is a child, and the partner 
is a parent" to a node connected to the leaf in step 
S205, and terminates the operation. 
5 [0085] 

When the node recognizes a branch by the number of 
ports in step S203, control is passed to step S206 
because the number of undefined ports > 1 in step S204 
immediately after the bus reset, a flag of "branch" is 
10 set, and the acceptance of "parent" is awaited in the 
parentage declaration from the leaf in step S207. 
[0086] 

When the leaf declares the parentage, the branch 
receives it in step S207 and appropriately confirms the 

15 number of undefined ports in step S204 . If the number 
of undefined ports is 1 , a declaration that "it is a 
child" can be issued to a node connected to the 
remaining port in step S205. In the second and the 
subsequent operations, the acceptance of "parent" from 

20 a leaf or other branches is awaited in step S207 for 

the branch having the number of undefined ports of 2 or 

more in step S204. 

[0087] 

Finally, if any branch or exceptionally a leaf 
25 (because an operation was not quickly performed 

although a child declaration can be made) is zero as a 
result of the number of undefined ports in step S204, 



JPA2001-147790 



then the parentage declarations of the entire network 
are assumed to have terminated, and a flag of a root is 
set in step S208 for the only node indicating "zero" 
(determined as the ports of parents) as the number of 
undefined ports, and the recognition as a root is 
performed in step S209. 
[0088] 

Thus, the process from the bus reset shown in 
Figure 20 to the declaration of the parentage between 
all nodes in the network terminates. 
[0089] 

Described below is the flowchart shown in Figure 

21. 

[0090] 

First, in the sequence shown up to Figure 20, the 
information about a flag of each node as a leaf, a 
branch, or a root has been set, a classification is 
made based on the information in step S301. 
[0091] 

First, an ID can be set from a leaf as an 
operation of assigning an ID to each node. An ID is 
set in the ascending order (from node number = 0) in 
the order of leaf, branch, and root. 
[0092] 

In step S302, the number N (N is a natural number) 
of the leaves present in the network is set . 
Afterwards, in step S303, each leaf request a root to 
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assign an ID. When there are a plurality of requests, 
the root performs arbitration (for a single arbitrating 
operation) in step S304, assigns an ID number to the 
successful node in step S305, and issues a result 
notification of the fault to the lost node. In step 
S306, the leaf which has failed to obtain an ID issues 
an ID request again, and the similar operations are 
repeated. A leaf which has obtained an ID transfers 
the ID information about the node to all nodes in a 
broadcast in step S307. When the broadcast of a piece 
of node ID information is completed, the number of 
remaining leaves is decremented in step S308. In step 
S309, when the number of remaining leaves is one or 
more, the process is repeatedly performed from the 
operation of requesting an ID in step S303. Finally, 
when all leaves broadcasts ID information, step S309 
indicates N = 0, and then the branch enters the ID 
settings for branch. 
[0093] 

An ID is set for the branch as in the case of a 

leaf . 
[0094] 

First, in step S310, the number M (M is a natural 
number), of the branches in the network is set. 
Afterwards, in step S311, each branch requests the root 
to assign an ID. In response to the request, the root 
performs arbitration in step S312, a dominant branch is 
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sequentially assigned the number after the number 
assigned to the leaf in the ascending order. In step 
S313, the root notifies the branch which has issued the 
request of the ID information or a failure result, and 
5 the branch which has failed in the acquisition of an ID 
in step S3 14 issues an ID request again, and repeats 
the similar operations- In step S315, from the branch 
obtaining ID, the ID information about the node is 
transferred to all nodes in a broadcast. When the 

10 broadcast of one piece of node ID information is 

completed, the number of the remaining branches is 
decremented by 1 in step S316. Thus, in step S317, 
when the number of the remaining branches is one or 
more, the operation is repeated from requesting an ID 

15 in step S311 until all branches broadcast the ID 

information. When all branches obtain the node IDs, M 
is 0 (M = 0) in step S317, thereby terminating the ID 
acquisition mode of the branch. 
[0095] 

20 When the process is completed up to this point, 

the node which has not finally acquired the ID 
information is only a root. Therefore, the smallest 
number in the numbers not assigned is set as the ID 
number of the root in step S318, and the ID information 

25 about the root is broadcast in step S319. 
[0096] 

As described above by referring to Figure 21, the 
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procedure after determining the parentage until the ID 

of all nodes is set terminates . 

[0097] 

The operation in the actual network as shown in 
5 Figure 12 as an example is explained below by referring 
to Figure 12. 
[0098] 

Figure 12 shows the hierarchical structure in 
which nodes A and C are directly connected below the 

10 (root) node B, a node D is directly connected below the 
node C, and below the node D, nodes E and F are 
directly connected in a hierarchical structure. The 
procedure of determining a hierarchical structure, a 
root node, and a node ID is explained below. 

15 [0099] 

To recognize the connection status of each node 
after a bus reset, a parentage declaration is made 
between the directly connected ports of the respective 
nodes for recognizing a connection status of each node. 
20 A parentage refers to a parent at a higher hierarchical 
level and a child at a lower hierarchical level. 
[0100] 

In Figure 12, the node A declares the parentage 
first after the bus reset. Basically, a node having a 
25 connection to only one port (referred to as a leaf) can 
declare parentage. Since the node can understand that 
it has a connection to only one port, it also 
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recognizes that it is located at an end of a network. 
Therefore, the parentage is determined from the first 
node performing the operation. Thus, the port of the 
node (node A between the nodes A and B) which declares 
5 the parentage is set as a child, and the port of the 
partner (node B) is set as a parent. Thus, the 
relationship of a child to a parent is determined 
between the nodes A and B, the relationship of a child 
to a parent is determined between the nodes E and D, 
10 and the relationship of a child to a parent is 
determined between the nodes F and D. 
[0101] 

At an upper layer, among the nodes (referred to 
branches) having a plurality of connection ports, which 

15 receives a parentage declaration from another node 

sequentially declare parentage toward an upper node. 
In Figure 12, the node D first determines the parentage 
between the nodes D and E and between the nodes D and F, 
and then declares the parentage to the node C. As a 

20 result, the relationship of a child to a parent is 
determined between the nodes D and C. 
[0102] 

The node C which receives the parentage 
declaration from the node D declares the parentage to 
25 the node B connected to another port. Thus, the 
relationship of a child to a parent is determined 
between the nodes C and B . 
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[0103] 

Thus, the hierarchical structure as shown in 
Figure 12 is configured, and the node B set as a parent 
in all ports finally connected is determined as a root 
node. There is only one root in the configuration of a 
network . 
[0104] 

In Figure 12, the node B is determined as a root 
node. If the node B which has received an parentage 
declaration from the node A declares parentage to 
another node in an earlier timing, the root node could 
have been transferred to another node. That is, 
depending on the transmission timing, any node can be a 
root node, and a root node is not fixed in the same 
network configuration . 
[0105] 

When a root node is determined, a mode for 
determination of each node ID is entered. In this mode, 
all nodes notify the other nodes of the respective node 
IDs (broadcast facility). 
[0106] 

The respective ID information includes the node 
number of each node, the information about the 
connection position, the number of assigned ports, the 
number of connected ports, the information about the 
parent/child relationship of each port, etc. The 
procedure of allocating a node ID number can be started 
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by activating the nodes (leaves) having a connection 
only to one port, and they are sequentially assigned 

the node numbers 0,1,2, 

[0107] 

5 The node assigned a node ID transmits the 

information including the node number to each node in a 
broadcast. Thus, the ID number is recognized as 
"allocated" . 
[0108] 

10 When all leaves obtain their own node IDs, control 

is passed to branches and the node ID numbers 
subsequent to the numbers of the leaves are assigned to 
each node . As with the leaves , when a branch is 
assigned a node ID number, the node ID number is 

15 sequentially broadcast, and finally the root node 

broadcasts its own ID information . That is , the root 

constantly has the largest node ID number. 

[0109] 

As described above, the node IDs of the entire 
20 hierarchical structure are completely assigned, the 
network configuration is restructured, and the 
initializing operation of a bus is completed. 
[0110] 

< <Arbitrat ion> > 
25 In the 1394 serial bus, the arbitration of a bus 

use right is performed before data transfer. Since the 
1394 serial bus is a logical bus type network so that 
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all equipment in the network can be provided with the 
same signal by each of the individually connected 
device relaying each of the transferred signals , the 
arbitration is required to protect against the conflict 
5 among packets. Thus, in a period, a transfer can be 
realized only one node. 
[0111] 

As a view for explanation of the arbitration. 
Figure 13(a) shows a bus use request, and Figure 13(b) 
10 shows a bus use permission, and they are explained 
below. 
[0112] 

When the arbitration is started, one or more nodes 
issue bus uses rights to the parent node. The nodes C 

15 and F shown in Figure 13(a) are the nodes issuing a bus 
use right. Upon receipt of the request, the parent 
node (node A in Figure 13) issues (relays) the request 
a bus use right to its own parent node. The request is 
transmitted to the root which finally performs 

20 arbitration. 
[0113] 

A root node which receives the bus use request 
determines which node is allowed to use the bus . The 
arbitrating operation is performed only by the root 
25 node, and the node determined to be dominant by the 
arbitration is assigned the bus use permission. In 
Figure 13(b), the node C is assigned use permission, 
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and the use request of the node F is rejected. A DP 
(data prefix) packet is transmitted as a notification 
of the rejection to the node rejected in the 
arbitration. The bus use request of the rejected node 
is kept waiting until the next arbitration. 
[0114] 

As described above, a node which has obtained bus 
use permission as a result of the arbitration can 
afterward start the transfer of data. 
[0115] 

Figure 2 2 is a flowchart of the flow of the 
arbitrating operation. To allow a node to start data 
transfer, it is necessary for a bus to be in the idle 
state. To complete the data transfer performed before 
and recognize that the current bus is in the free state, 
each node can start its transfer by passing through a 
predetermined idle time gap length (for example, sub- 
action gap) individually set in each transfer mode. 
[0116] 

In step S401, it is determined whether or not a 
predetermined gap length depending on the data to be 
transferred such as Async data, Iso data, etc. has 
been obtained. Unless a predetermined gap length can 
be obtained, a request for a bus use right required to 
start a transfer cannot be issued. Therefore, a 
predetermined gap length is awaited. When a 
predetermined gap length can be obtained in step S 401, 
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it is determined in step S402 whether or not there is 
data to be transferred. If YES, a request for a bus 
use right is issued to a root to reserve a bus for 
transfer in step S403. At this time, a signal 
5 indicating a request for a bus use right is transmitted 
finally to the root by relaying the signal through each 
device in the network as shown in Figure 13. If there 
is no data to be transferred in step S402, the standby 
mode is entered . 
10 [0117] 

Then, in step S404, when a root receives one or 
more bus use requests of step S403, the root checks the 
number of nodes which have issued a use request in step 
S405. If the selection value in step S405 is the 

15 number of nodes = 1 (one node has issued a use right 
request), then the node is assigned the bus use 
permission immediately after this moment. If the 
selection value in step S405 is the number of nodes > 1 
(a plurality of nodes have issued a use request) , then 

20 the root performs an arbitration operation to determine 
one node to be assigned the use permission in step S406 . 
A fair arbitration operation is performed such that the 
same node cannot continuously obtain the permission, 
thereby equally assigning the right. 

25 [0118] 

In step S407, a node which obtains use permission 
through the arbitration of a root among a plurality of 
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nodes which have issued a use request in step S406 is 
separated from other nodes rejected. A node which has 
obtained use permission as a result of the arbitration, 
or a node which has obtained use permission without 
5 arbitration as a 1 result of the number of use request 
nodes = 1 from the selection value in step S405 
receives a permission signal from a root in step S408. 
A node which has obtained a permission signal starts a 
transfer of data (packet) to be transferred immediately 

10 after receiving the signal. A node which has been 
rejected in the arbitration in step S406 and cannot 
obtain a bus use permission receives a DP (data prefix) 
packet indicating unsuccessful arbitration from a root 
in step S409. The node which has received the packet 

15 returns control to step S401 to issue a bus use request 
to perform a transfer again, and awaits until a 
predetermined gap length can be obtained. Described 
above is the flow of the arbitration shown in the 
flowchart of Figure 22. 

20 [0119] 

< < Asynchronous Transf er > > 

Figure 14 shows a transition state in time in an 
asynchronous transfer. The first sub-action gap shown 
in Figure 14 shows the idle status of a bus. When the 
2 5 idle time reaches a predetermined value, a node 
requesting a transfer determines that a bus is 
available, and performs arbitration for acquisition of 
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a bus . 
[0120] 

When bus use permission is obtained as a result of 
the arbitration, a data transfer is performed in a 
5 packet format. After the data transfer, a receiving 
node returns ack (return code for acknowledgment of 
reception) of a receiving result in response to the 
transferred data after a short gap referred to as "ack 
gap" to response or transmits a response packet, 
10 thereby completing the transfer. The ack is formed by 
4 -bit information and a 4 -bit checksum, contains the 
information about success, a busy status, or a pending 
status, and is immediately returned to the source node. 
[0121] 

15 Figure 15 shows an example of a packet format of 

an asynchronous transfer. A packet is formed by a data 
portion, a data CRC for error correction, and a header 
portion. The header portion includes an object node ID, 
a source node ID, a transfer data length, various code, 

20 etc. as shown in Figure 15 for transfer. 
[0122] 

An asynchronous transfer is one-to-one 
communication from an own node to a partner node . A 
packet transferred from a source node passes through 
2 5 each node in a network, but is ignored by the nodes but 
a node having a specified address. Therefore, only the 
addressed node reads it. 
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[0123] 

Described above is the asynchronous transfer. 
[0124] 

< < Isochronous Transf er > > 

The isochronous transfer which can be the most 
significant characteristic of the 1394 serial bus is a 
transfer mode appropriate for data transfer which 
requires a transfer in real time such as multimedia 
data, etc. including video data and audio data. While 
the asynchronous transfer is a one-to-one transfer, the 
isochronous transfer simultaneously transfers data by a 
broadcast facility from a source node to all other 
nodes . 
[0125] 

Figure 16 shows the transition state in time in 
the isochronous transfer. 
[0126] 

The isochronous transfer is performed at 
predetermined time intervals on a bus . The time 
interval is referred to as an isochronous cycle. The 
isochronous cycle time is 125 fxS. The starting time of 
each cycle is indicated and a time adjustment of each 
node is performed by a cycle start packet. The cycle 
start packet is transmitted by a node called a cycle 
master. After the transfer in a preceding cycle is 
completed and after a predetermined idle period (sub- 
action gap) , a cycle start packet indicating the 
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current cycle is transmitted. The time interval of 
transmitting the cycle start packet is 125 n-S . 
[0127] 

As shown in Figure 16 as the channels A, B, and C, 
5 the transfer can be discriminated by assigning the 

respective channel IDs for plural types of packets in 
one cycle- Thus, data transfer can be performed on 
real time simultaneously for a plurality of nodes, and 
the receiving node can fetch the data only in the 

10 desired channel ID. The channel ID does not indicate 
the destination address, but a logical number for the 
data is assigned. Therefore, when a packet is 
transmitted, it is transferred in a broadcast in which 
it is transmitted from one source node to all other 

15 nodes. 
[0128] 

Before transmitting a packet in an isochronous 
transfer system, arbitration is performed as in the 
asynchronous transfer. However, since it is not a one- 
20 to-one communication as in the asynchronous transfer, 

there is no ack (reception acknowledgement return code) 

in the isochronous transfer. 

[0129] 

The iso gap (isochronous gap) shown in Figure 16 
25 indicates an idle period required to recognize that a 
bus is in a free state before performing the 
isochronous transfer. When the predetermined idle 
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period passes, a node intending to perform the 
isochronous transfer determines that the bus is free, 
and the arbitration before the transfer can be 
performed* 
5 [0130] 

Figure 17 shows an example of a packet format in 
the isochronous transfer and describes below. 
[0131] 

Each of the various packets along the respective 
10 channels has a data portion, a data CRC for error 

correction, and a header portion. The header portion 
contains a transfer data length, a channel number, 
various codes, a header CRC for error correction, etc. 
written for transfer as shown in Figure 17. 
15 [0132] 

Described above is the isochronous transfer. 
[0133] 

<<Bus Cycle >> 

In the transfer using the actual 1394 serial bus, 
20 the isochronous transfer and the asynchronous transfer 
can be used in the mixed manner. Figure 18 shows the 
transition state in time of the transfer state through 
a bus using the isochronous transfer and asynchronous 
transfer in the mixed manner. 
25 [0134] 

The isochronous transfer is prioritized over the 
asynchronous transfer because the isochronous transfer 



can be activated with a gap length (isochronous gap) 
shorter than the gap length (sub-action gap) in the 
idle period required to activate the asynchronous 
transfer after a cycle start packet. Therefore, the 
5 isochronous transfer can be prioritized over the 
asynchronous transfer . 
[0135] 

In the common bus cycle as shown in Figure 18, a 
cycle start packet is transferred from the cycle master 

10 to each node at the start of the cycle #m. Thus, each 
node adjusts the time, awaits a predetermined idle 
period ( isochronous gap), and the node which is to 
perform isochronous transfer carries out arbitration, 
and starts a packet transfer. In Figure 18, the 

15 channels e, s, and k are sequentially used in the 

isochronous transfer. After the operation from the 
arbitration to the packet transfer is repeatedly 
performed for channels provided, and then the 
isochronous transfer in the cycle #m is completed, the 

20 asynchronous transfer can be performed. 
[0136] 

When the idle time reaches the sub -action gap 
where the asynchronous transfer can be performed, a 
node which intends to perform the asynchronous transfer 
25 determines that the arbitration can be carried out. 

However, the period in which the asynchronous transfer 
can be carried out is limited to the case in which the 




JPA2001-147790 




JPA2001-147790 



sub-action gap is obtained to activate the asynchronous 
transfer after the completion of the isochronous 
transfer and before the next cycle start packet can be 
transferred (cycle synch), 
[0137] 

In the cycle #m shown in Figure 18 , the 
isochronous transfer for three channels and the 
subsequent asynchronous transfer (including ack) are 
performed for two packets (packets 1 and 2) . After the 
asynchronous packet 2, the time (cycle synch) to start 
the cycle m + 1 is reached. Therefore, the transfer in 
the cycle #m is completed. 
[0138] 

However, if the time (cycle synch) to transmit the 
next cycle start packet is reached during the 
asynchronous or isochronous transfer, then the process 
is not forcibly suspended, but the cycle start packet 
in the next cycle is transmitted after the idle period 
after the completion of the transfer is reached. That 
is, when one cycle continues for 125 \iS or more, it is 
assumed that the next cycle is shorter than the 
reference 125 (iS. Thus, the isochronous cycle is 
extended or shortened based on the reference 125 |liS. 
[0139] 

However, the isochronous transfer is necessarily 
performed if it is necessary in each cycle to maintain 
the transfer in real time, and the asynchronous 
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transfer can be delayed to the next or subsequent cycle 

as a result of shortening the cycle time. 

[0140] 

Including the above mentioned delay information, 
5 the process is managed by the cycle master. 
[0141] 

Described above is the IEEE 1394 serial bus. 
[0142] 

<System Configuration) 

10 Described below is each device connected via the 

1394 serial bus cable as shown in Figure 1. The system 
shown in Figure 1 is configured by the personal 
computer (PC) 101, the record/playback device 102, and 
the printers 103 and 104 connected via the 1394 serial 

15 bus, and each device can transfer data based on the 
specification of the 1394 serial bus. The 
record/playback device 102 can be a digital camera for 
recording/playing back moving pictures or static images, 
a camera- incorporated digital VTR, etc. The video data 

20 output by the record/playback device 102 can be 

directly transferred to the printer 103 to realize 
direct printing. Furthermore, the method of connecting 
the 1394 serial bus is not limited to the method shown 
in Figure 1, but the bus can be configured by 

25 connecting any devices, or other data communication 
devices can be connected in addition to the devices 
shown in Figure 1 . The network shown in Figure 1 is 
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only an example, and the connected devices can be any 
other devices such as an external storage device 
including a hard disk, etc, CDR , DVD, etc. which can 
configure a network via the 1394 serial bus. 
5 [0143] 

With the bus configuration as shown in Figure 1 as 
the background, the operation of the embodiment of the 
present invention is explained below by referring to 
Figure 2. 
10 [0144] 

Figure 2 shows the PC 101, the record/playback 
device 102, and the printer 103. The record/playback 
device 102 is explained first. 
[0145] 

15 An image pickup system 4 externally inputs video 

data. An A/D converter 5 digitizes the input video 
data and passes the digital data to a video signal 
processing circuit. A video signal processing circuit 
6 performs video processing. A video signal is 

20 externally input through the image pickup system 4 to 
the video signal processing circuit 6 . 
[0146] 

A compression/decompression circuit 7 compresses 
data using a predetermined algorithm during recording, 
25 and decompresses data during regeneration. 
[0147] 

A record/playback system 8 includes a magnetic 

- 55 - 




JPA2001-147790 



tape, solid memory, etc. and its recording/playing back 

head, etc. 

[0148] 

A system controller 9 controls the entire 
5 operation of the record/playback device 102. It 

includes a CPU, ROM, and RAM, controls the write/read 
of a video signal fetched by an image pickup system 
using memory 13 and 15, transfers data to PC 101 and 
the printer 103, outputs images to the record/playback 
10 system 8, performs an operation based on the transfer 
settings input from an operation unit 10, and stores 
data in the memory during transfer and setting the data. 
[0149] 

The operation unit 10 inputs an identification, 
15 and inputs the transfer settings by the user. The 

input settings are stored in the memory of the system 

controller 9 . 

[0150] 

A D/A converter 11 converts digitized video data 
20 to analog data to display the data. 
[0151] 

An EVF 12 displays video data converted to analog 
data by the D/A converter 11. 
[0152] 

2 5 The frame memory 13 stores video data transferred 

as uncompressed data. A memory control unit 14 
controls a read, etc. of the memory 13. The frame 
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memory 15 stores video data compressed and transferred. 
A memory control unit 16 controls a read, etc. of the 
memory 15. 
[0153] 

A data selector 17 switches output of uncompressed 
video data stored in the memory 13 and compressed video 
data stored in the memory 15. An I/F unit 18 is used 
with a 1394 serial bus. 
[0154] 

The devices as the printer 103 are described below. 
A 1394 I/F unit 19 is used in the printer. A reference 
numeral 20 designates a data selector. A decoding 
circuit 21 decodes video data compressed by a 
predetermined algorithm. An image processing circuit 
22 processes a print image. Memory 23 is memory for 
forming a print image. A reference numeral 24 
designates a printer head 24. A driver 25 feeds paper 
to the printer head, a printer controller 26 is a 
control unit of the printer, a reference numeral 27 
designates a printer operation unit, a 1394 I/F unit 61 
is loaded onto a PC, a reference numeral 62 designates 
a PCI bus, a reference numeral 63 designates an MPU, a 
decoding circuit 64 decodes video data compressed by a 
predetermined algorithm, a display 6 5 has a built-in 
D/A converter, a reference numeral 66 designates HDD, a 
reference numeral 67 designates memory, an operating 
unit 68 can be a keyboard, a mouse, etc. 
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[0155] 

The operations of each device are described 
sequentially below by referring to the block diagram 
shown in Figure 2 . 
5 [0156] 

<Operation of Equipment > 

( Record/regeneration device 102 ) 

First, when the record/playback device 102 records 
data, the video signal captured by the image pickup 
10 system 4 is digitized by the A/D converter 5, and 

video-processed by the video signal processing circuit 
6. 

[0157] 

One of the output of the video signal processing 
15 circuit 6 is returned to an analog signal by the D/A 
converter 11, and displayed on the EVF 12 as an image 
during capturing. Other outputs are compressed by a 
predetermined algorithm by the compression circuit 7, 
and recorded by the record/playback system 8 on a 
20 record medium. A predetermined compressing process can 
be the JPEG system which is a typical system for a 
digital camera, the compression system based on the DCT 
(discrete cosine transform) and VLC (variable length 
coding) which are a band compression process in a 
25 domestic digital VTR, and the MPEG systems and others. 
[0158] 

When data is played back, the record/playback 
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system 8 played backs a desired image from a record 
medium. At this time, a desired image is selected 
based on the instruction input from the operation unit 
10, and the system controller 9 controls the 
5 regeneration. In the video data played back from the 
record medium, the data transferred in the compressed 
state is output to the frame memory 15. When the 
played back data is decompressed to transfer 
uncompressed data, the decompression circuit 7 

10 decompresses and outputs the data to the memory 13. 

When the played back video data is displayed on the EVF 
12, the decompression circuit 7 decompresses the data, 
the D/A converter 11 returns the data to an analog 
signal, outputs and displays it on the EVF 12. 

15 [0159] 

From the frame memory 13 and the frame memory 15, 
the video data read after controlled for a write/read 
by the memory control units 14 and 16 respectively 
controlled by the system controller are output to the 
20 data selector 17. At this time, the output of the 

frame memory 13 and 15 is controlled such that the data 
of either of them can be output to the data selector 17. 
[0160] 

The system controller 9 controls the operation of 
25 each unit in the record/playback device 102, but 

control command data to the device externally connected 
to the printer 103, the PC 101, etc. can be output, 
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transferred from the data selector 17 through the 1394 
serial bus to an external device using a command. 
Furthermore, various command data transferred from the 
printer 103 and the PC 101 is input from the data 
5 selector 17 to the system controller 9, and each unit 
of the record/playback device 102 is controlled. 
[0161] 

The command data indicating the presence/absence 
or the type of the decoder transferred from the printer 

10 103 and the PC 101 is input to the system controller 9 
as a request command, and is used in determining which 
video data is transferred, compressed data or 
uncompressed data, when video data is transferred from 
the record/playback device 102. The system controller 

15 9 determines which data is to be transferred based on 
the information about the decoder provided for each 
device to which a command is transferred from the 
printer 103 or the PC 101, and the determination result 
is transmitted to the memory control units 14 and 16 

20 using a command. Then, the system controller 9 reads 
the video data of the appropriate type from the frame 
memory 13 or 15 and transfers the read data. If it is 
determined that the video data compressing system in 
the record/playback device 102 allows decoding, the 

25 system controller 9 transfers video data compressed and 
stored in the memory 15. If it is determined that 
decoding is not allowed, the uncompressed video data 
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stored in the memory 15 is transferred. 
[0162] 

The video data and command data input to the data 
selector 17 are transferred through a cable based on 
the specification of the 1394 serial bus by the 1394 
I/F unit 18. If the video data is the data for 
printing the printer 103 receives the data. If it is 
video data to be fetched by the PC, the PC 101 receives. 
Command data is appropriately transferred to a target 
node. As for the transfer system of each data, the 
data such as moving pictures, static images or voice 
data can be transferred as Iso data in the isochronous 
transfer system, and command data can be transferred as 
Async data in the asynchronous transfer system. In the 
data transferred as Iso data, some data can be 
transferred in the asynchronous transfer system when it 
is convenient to transfer it as Async data depending on 
the transfer status. 
[0163] 

(Printer 103) 

Described below is the operation of the printer 
103. The data input to the 1394 I/F unit 19 is 
classified into data types by the data selector 20. 
The data to be printed such as input video data, etc. 
is transferred to the decoding circuit 21. Command 
data is transmitted as a control command to the printer 
controller 26, and the printer controller 26 controls 
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each unit of the printer 103 corresponding to the 

information . 

[0164] 

The printer controller 26 outputs the print 
facility information (printing system, description 
language, color print, paper size, resolution, printing 
speed, duplex printing, etc. ) of the printer 103, the 
type of decoder of the decoding circuit 21 in the 
printer 103, or the information about the 
presence/absence of the decoding circuit 21 , and can 
transfer them as the command data to the PC 101 and the 
record/playback device 102. 
[0165] 

It has been confirmed that the video data 
transferred from the record/playback device 102 can be 
processed by the printer 103. That is, the information 
about the print facility (printing system, description 
language, color print, paper size, resolution, printing 
speed, duplex printing, etc.), the presence/absence or 
the type of a decoder, and the information about 
compression/non-compression, etc. have been transmitted 
to the PC 101 and the record/playback device 102, and 
based on the information it is determined that the 
optimum print control and transfer can be performed, 
thereby selecting and transferring data, and selection 
is carried out based on the determination. As a result, 
the decoding circuit 21 of the printer can decompress 
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in the decompression system of an available 

predetermined algorithm . 

[0166] 

When the transferred video data is compressed, the 
5 data is decompressed and output to the image processing 
circuit 22. If the transferred video data is 
uncompressed, there is no decoding circuit 21 or the 
decoding circuit 21 cannot successfully operate with 
the compression system of the record/playback device 

10 102, Therefore, in this case, control passes through 
the decoding circuit 21, and directly enters the print 
image processing circuit 22. When print data which is 
not video data is input and it is not necessary to 
decompressed the data, the decoding circuit 21 is also 

15 passed through . 
[0167] 

The print data input to the image processing 
circuit 22 is treated by the image processing 
appropriate for the printing, and the printer 
20 controller 26 allows to form and store the data as a 
print image in the memory 23. The print image is 
transmitted to the printer head 24 and printed. 
[0168] 

The printhead of a printer and paper feed are 
25 driven by the driver 25, and the printer controller 23 
controls the operation of the driver 2 5 and the 
printhead 24, and controls other units. The printer 
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operation unit 27 inputs an instruction for the 
operation to prepare, start, stop the paper feed, reset, 
ink check, print operation, and change the paper size, 
etc. According to the input of the instruction, the 
5 printer controller 26 controls each unit. 
[0169] 

The recording paper set for the printer 103 can be 
set in a plurality of paper trays corresponding to a 
plurality of paper sizes depending on the printer. 
10 [0170] 

The printer such as a host-based printer for 
printing by receiving compressed image data which can 
be decoded by the decoding circuit 21 in the printer 
103 from the PC 101 does not have to provide ROM in the 
15 circuit, and direct printing can be performed without a 
special processing corresponding to the description 
language and decoding program in the printer 103. 
[0171] 

The JPEG system can be considered as an example of 
20 the coding system for decoding in the decoding circuit 
21 in the printer 103. Since the JPEG decoding can be 
realized by software, the decoding circuit 21 holds a 
JPEG decoding program file in the ROM in the circuit or 
executes a decoding program transferred from other 
25 nodes, thereby performing the decoding process by 

software. From the record/playback device 102, the 
image data compressed in the JPEG system is transferred 
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to the printer, and the decoding process can be 
performed in the printer so that data can be more 
efficiently transferred than by first converting the 
data to uncompressed data. Furthermore, by using the 
decoding process by software, a decoder can be provided 
for a printer itself without a costly problem. 
Additionally, the decoding circuit 21 can include a 
JPEG decoding circuit (board) for decoding by hardware. 
[0172] 

As described above, when video data is transferred 
from the record/playback device 102 to the printer 103, 
direct printing can be realized without processing 
using the PC. 
[0173] 

By the decoder system of the decoding circuit 21 
in the printer 103, in the printer having the 
configuration such as a hose-based printer for 
receiving image data compressed in advance in the PC 
101 and printing data, it is not necessary to provide 
ROM in the circuit of the printer 103, and the direct 
printing can be realized without a process in the 
printer 103. 
[0174] 

(Host Computer) 

Described below is the normal process by the PC 

101. 
[0175] 



JPA2001-147790 



The video data transferred from the 
record/playback device 102 to the 1394 I/F unit 61 of 
the PC 101 is transferred to each unit using the PCI 
bus 62 in the PC 101 as a bus for mutual data 
5 transmission. Various command data, etc, in the PC 101 
can also be transferred to each unit using the PCI bus . 
[0176] 

The PC 101 performs the process by the MPU 63 
using the memory 67 according to the input instruction 
10 from the operating unit 68, the OS (operating system), 
and the application software. When the transferred 
video data is recorded, the HDD 66 records the data. 
[0177] 



15 transferred from the record/playback device 102 can be 
processed by the PC 101 as in the case of the printer 
103. That is, the information about the read 
information (monochrome or color specification, 
resolution, gray scale, etc.), the presence/absence or 

20 the type of a decoder, and the information about 

compression/non-compression, etc. have been transmitted 
to the record/playback device 102 and the printer 103, 
and based on the information it is determined that the 
optimum print control and transfer can be performed, 

25 thereby selecting and transferring data, and selection 

is carried out based on the determination. As a result, 
the decoding circuit 21 of the printer 103 can 



It is also confirmed that the video data 
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decompress in the decompression system of an available 

predetermined algorithm. 

[0178] 

When the video data is displayed on the display 65, 
and when the video data is compressed data, it is 
decoded by the decoding circuit 64. If it is 
uncompressed video data, the data is directly input to 
the display 65, D/A converted, and displayed as an 
image . 
[0179] 

The decoding circuit 64 provided in the PC 101 can 
have a decoder of the MPEG system slotted as a board, a 
decoder incorporated into the body as hardware, the 
MPEG system, the JPEG system, the printer decoder 
system as the above mentioned host -based printer, and 
other software decoder owned in the ROM, etc., and the 
types and presence/absence of these decoders can be 
transferred to the record/playback device 102. 
[0180] 

Thus, the transferred video data is fetched into 
the PC 101, and recorded, edited, transferred from the 
PC to other devices, etc. In a printer decoder system, 
etc. whose destination is the above mentioned host- 
based printer, etc., the data temporarily fetched in 
the decoding system of the record/playback device 102 
on the PC 101 can be edited into the decoding system of 
the printer 103, and then transferred to the printer 
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103. 
[0181] 

With the configuration as shown in Figure 2, the 
information about the decoder can be transferred from 
5 the printer 103 at the destination or the PC 101 by a 
command before transferring video data from the 
record/playback device 102 to the printer 103 or the PC 
101. Therefore, the record/playback device 102 can 
select to transfer compressed video data when the 
10 destination device can decode data, or transfer the 

video data after converting data to uncompressed data 

when it cannot decode data. 

[0182] 

<Operation of Record/regeneration Device when 
15 transmitting data> 

Figure 4 shows the operation of the 
record/playback device 102 at this time as a flowchart. 
[0183] 

The record/playback device 102 is set the mode of 
20 transferring video data to other device connected via 
the 1394 serial bus. First, in step SI, the 
destination equipment is specified to set a transfer 
according to the instruction. The settings are made by 
the user through the operation unit 10, and the set 
25 information is stored in the memory of the system 
controller 9. 
[0184] 
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Then, in step S2, a command to notify the 
destination equipment of the transfer to be performed 
is transmitted from the record/playback device 102 
using a 1394 bus. The command includes the information 
5 indicating the transfer of the information about the 
presence/absence and the type of the decoder in the 
destination equipment . 
[0185] 

Control is passed to step S3. Upon receipt of a 
10 command from the record/playback device 102, the 

destination equipment transfers command data containing 
decoder information to the record/playback device 102. 
Accordingly, in step S3, the system controller 9 of the 
record/playback device 102 discriminates the 
15 presence/absence and the type of a decoder from the 

decoder information in the received command. If there 
is a decoder and the decoder can decompress the video 
data of the record/playback device 102, then control is 
passed to step S4. If no decoder information is 
20 contained in the received command, or there is no 

decoder as a result of the discrimination, control is 

passed to step S6. 

[0186] 

In the command data transferred from the 
25 destination equipment to the record/playback device 102 
which is a source device, the decoder information is 
checked whether or not the video data compressed and 
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recorded is to be transferred as compressed, or to be 
transferred after decompression. It functions as a 
request data as to whether, on the destination 
equipment side, it is desired that the compressed data 
5 is to be transferred or uncompressed data is to be 
transferred. 
[0187] 

When the information about the compressing method 
used by the source record/playback device 102 is 

10 announced in advance to the destination equipment such 
as the PC 101, it can be discriminated whether or not 
the video data transmitted from the record/playback 
device 102 can be processed on the PC 101 side. 
Therefore, when the command data is returned as a 

15 response to the process in step S2, not the decoder 
information in the PC 101, but an instruction to 
directly transfer video data, that is, a command to 
transfer compressed data or a command to transfer 
uncompressed data can be transmitted. 

20 [0188] 

In step S4 , it is determined whether or not the 
type of the decoder discriminated from the received 
decoder information is a decoder capable of supporting 
the compression system of a predetermined algorithm of 
25 the video data used in the compression/decompression 

circuit 7 of the record/playback device 102. If it is 
a supportive decoder, then control is passed to step S5, 
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it is determined that data can be decoded in the 
destination equipment, that is, there is a decoder, or 
the compressed video data can be transferred on the 
1394 bus, and the output from the video data transfer 
5 runtime memory 15 can be transferred. Then, control is 
passed to step S7. 
[0189] 

If the type of the decoder discriminated in step 
S4 indicates that it cannot support the compression 

10 system of the record/playback device 102, or if the 

decoder information is not received in step S3, that is, 
if it is determined that no decoder is detected in the 
destination equipment, then no decoder information is 
set in step S6 , that is, the decompressing process on 

15 the video data transferred in the record/playback 

device 102 is performed and then uncompressed video 
data can be transferred on the 1394 bus. Thus, the 
output from the video data transfer runtime memory 13 
is controlled, and then control is passed to step S7 . 

20 [0190] 

Thus, after setting the output format when the 
video data is transferred depending on the destination 
equipment, the user selects from the video data 
recorded on the record medium the video data to be 
25 transferred for printing or fetching by the PC, and the 
record/playback device 102 performs the reading 
operation in step S7 . 
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[0191] 

After performing the video selecting operation, 
input of a transfer command on a desired image by a 
user is awaited in step S8 . 
5 [0192] 

If the user inputs the transfer command, based on 
the settings in steps S5 and S6, it is determined in 
step S9 whether or not there is a supportive decoder in 
the destination equipment. 
10 [0193] 

If it is determined that there is a supportive 
decoder, the system controller 9 and the memory control 
unit 16 control to output and transfer video data read 
from the memory 15 at a transfer command input in step 
15 S8 to transfer compressed video data regenerated from 

the record medium in step S10. Then, control is passed 

to step SD12. 

[0194] 

If it is determined that a supportive decoder 
20 cannot be detected, then the system controller 9 and 
the memory control unit 14 control to output and 
transfer the video data read from the memory 13 at a 
transfer command in step S8 to transfer uncompressed 
video data in step Sll after decompressed by the 
25 compression/decompression circuit 7. The video data is 
transferred using the 1394 serial bus in the 
isochronous transfer (or asynchronous transfer) system 
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in a packet. Then, control is passed to step S12. 
[0195] 

In step S12, it is confirmed that the transfer of 
desired video data is completed. 
5 [0196] 

Then, in step S13, selection is awaited as to 
whether or not other video data is to be transferred. 
Other video data is to be transferred, control is 
returned to step S7, the process is repeated from 
10 selecting video data. If other video data is not 
selected, control is passed to step S14. 
[0197] 

In step S14, destination equipment is changed, and 
it is determined whether or not video data transfer 

15 mode is to be continued. When the destination is 

changed to another equipment on transfer video data, 
the process is repeated from the designation of step SI. 
If it is not necessary to continue the mode with the 
destination changed in step S14, then the current flow 

20 is terminated. Constantly, control is returned to step 
SI when the specified video data transfer mode is 
executed. Then, current flow is repeated. 
[0198] 

With the above mentioned embodiments, video data 
25 is transferred from the record/playback device 102 to 
the destination. In this procedure, the 
record/playback device 102 can transmit data coded in 
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the method in which data can be decoded at the data 

destination without fail. 

[0199] 

In the present embodiment, video data is 
5 compressed and stored on the recording medium, but the 
present invention is not limited to recorded images, 
but the video data input from the capture device, and 
the compressed video data has not been treated in the 
recording process can be used, 
10 [0200] 

Furthermore, the record/playback device explained 
in the present embodiment mainly relates to the video 
data of moving pictures and static images, and has been 
developed in light of a camera- incorporated VTR and a 

15 digital camera. However, it can be digital equipment 
such as a DVD, MD, CD, PC, scanner, etc. for another 
record/playback device, and the available data is not 
limited to video data, but can be audio data and 
various file data. 

20 [0201] 

<Printing video data> 

Described below is the printing process relating 
to the present invention for transferring print data to 
the printer 103 by editing again in the PC 101 the 
25 video data transferred from the record/playback device 
102 to the PC 101. 
[0202] 
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In the system configured as shown in Figures 1 and 
2, when a request to print the video data transferred 
from the record/playback device 102 by the execution of 
a program such as application software, etc- in the PC 
5 101 is issued, the PC 101 selects a printer having the 
optimum print function for the video data to be printed 
according to the print facility information (color 
printing system, description language, paper size, 
resolution, printing speed, duplex printing, etc.) in 

10 the printer transferred from the printer 103, the 

information about the presence/absence or type, etc. of 
the decoder, the image information (color specification, 
resolution and gray scale, size of image, etc. ) about 
the video data specified by the application software, 

15 etc. and transferred from the record/playback device 



The print facility information in the printer 
transferred from a selected printer, the image 

20 information about the video data, and the information 
about the presence/absence or the type of the decoder 
are compared. When it is determined that the video 
data of the record/playback device 102 can be printed 
according to the print facility information about the 

25 printer 103, a print request command is issued to the 
record/playback device 102 to transmit the video data 
of the record/playback device 102 to the printer 103 so 



102. 



[0203] 
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that the direct printing can be performed. 
[0204] 

The print facility information of the selected 
printer 103 is displayed below. In the case of the 
5 video data generated to include a plurality of paper 
sizes, the video data for the paper cassette of the 
printer 103 and corresponding to the paper size 
currently set for the paper tray are first selected and 
printed. Then, to print the video data different from 

10 the paper cassette of the printer 103 and the paper 

size set for the paper tray, the status information for 
an instruction to a user to change the paper size is 
displayed on the display unit of the PC 101 as the 
message such as "CHANGEPAPER: A4" , etc. or animation. 

15 [0205] 

At this time, when the print area of the video 
data exceeds the printable area of the paper size set 
for the printer 103 , it is checked whether or not it 
can be contained in the printable area of the optimum 

20 paper size set for the printer 103 by checking the 
print area corresponding to each paper size and the 
offset information from the end of each paper. If it 
cannot be contained in the printable area of the paper 
size, the PC 101 transfers to the printer 103 the 

25 printable area edited again for the print information 
and image data such that it can be contained in the 
printable area corresponding to the paper size. 
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[0206] 

With the system configured as described above, the 
PC 101 is selected as a destination device of the video 
data, and the video data once fetched to the PC 101 can 
be transferred to a plurality of destination printers 
connected via the 1394 serial bus. In this case, the 
PC 101 can select the optimum destination printer, etc. 
according to the information based on the video data 
and edit again the video data according to the 
information based on the print format of the 
destination printer, etc. by receiving a command of the 
printer information (color print information, 
description language, resolution, printing speed, 
printer status, etc.) from the destination printers 
using 1394 serial bus, before printing is performed. 
If the above mentioned video data is configured by a 
plurality of pages, the optimum printing is performed 
by selecting one or more optimum printers for each 
piece of the video data. If the video data is 
configured by plural pieces of print information (color 
information, paper size information, resolution, etc.), 
then printing is performed by one or more optimum 
printers after editing the data in one or more page 
units for each piece of print information. 
[0207] 

When there is no specified paper size in the 
selected printer, etc., a message prompting the 
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application of a specified paper size is issued, and 
then the corresponding video data is skipped, and is 
printed later after completing the printing of other 
video data- If a destination printer, etc. can decode 
5 video data after editing the data in the optimum print 
format according to the printer information about the 
selected printer etc. , the compressed data decoded in 
the decode format of the destination is transferred. 
If it cannot be decoded, uncompressed data can be 
10 transferred. 
[0208] 

Thus, although there is inconsistency between the 
print condition specified by the print data and the 
print condition set by the printing device, it is 
15 adjusted to correctly print data on the specified 

printing device with the least possible interference of 

the operator. 

[0209] 

<Operation by Host during Printing> 
20 Figures 5A and 5B are flowcharts of the operations. 

[0210] 

The PC 101 performs the following process on the 
fetched video data in the mode in which print 
information from a plurality of printers, etc. 
25 connected via the 1394 serial bus is transferred. 
[0211] 

In steps S501 to S504, printer information is 
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received from each of the connected printers and stored. 
[0212] 

In step S501, the user specifies the destination 
printer 103, and makes settings for transfer according 
to an instruction. 
[0213] 

In step S502, the PC 101 transmits using 1394 bus 
a command containing the information prompting to 
transfer predetermined information about a transfer to 
be performed and printer information (color print 
information, description language, paper size, 
resolution, printer status information, 
presence/absence and type of decoder, etc.) in the 
destination printer, etc. 
[0214] 

Upon receipt of a command in step S502, the 
destination printer, etc. transfers predetermined 
command data including the printer information (color 
print information, description language, paper size, 
resolution, printer status information, decoder 
information, etc.) to the PC 101. 
[0215] 

When command data is transferred from the 
destination printer, control is passed to step S503, 
and the PC 101 stores at any time the received printer 
information (color print facility information, 
description language, paper size, resolution, printer 
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status information, decoder information, etc.) as 
printer information for each of the destination 
printers in the memory 67. 
[0216] 

Then, control is passed to step S504, the 
destination printer, etc. is changed, and it is 
determined whether or not the transfer mode of the 
destination printer information is to continue. 
[0217] 

If it is determined that the destination printer, 
etc. is to be changed and the printer information is 
transferred, then the process in step S501 is repeated. 
If there is no change, control is passed to step S505. 
[0218] 

Thus, the printer information about all connected 
printers, etc. is obtained. 
[0219] 

Then, in steps S505 to S516, a printer is selected 
and video data is selected and edited. 
[0220] 

First, the PC 101 selects one or more optimum 
printers, etc. according to the printer information 
fetched from a plurality of printers, etc. connected 
via the 1394 serial bus. 
[0221] 

If a printer for printing the fetched video data 
is selected, the PC 101 determines the paper size, 
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color print facility information, and resolution in the 
received printer information. The determination is 
made by assuming that it is necessary that the 
information is stored in the printer 103. 
[0222] 

When the image information about the video data is 
different from the received printer information, the PC 
101 performs a decompressing process on the received 
video data in advance, then re-edits the uncompressed 
video data based on the printer information (paper size, 
color print facility, resolution, etc.), and set the 
output format depending on the destination printer. 
The process at this time is explained below. 
[0223] 

First, in step S505, the user selects video data 
to be transferred to the printer 103. The selected 
data is read from the data stored in the memory 67 of 
the PC 101. 
[0224] 

Then, in step S506, the PC 101 compares the 
fetched image information about the video data with the 
destination printer information (color print 
information, description language, paper size, 
resolution, printer status information, decoder 
information, etc.) storaged in the memory 67 to select 
one or more optimum pieces of printer information. The 
destination printer is selected as follows. 
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[0225] 

Each component (paper size of the video data and 
the paper size currently set for the printer and 
selected, and the number of colors of the video data 
and the number of printable colors of the printer, 
etc.) is compared between the image information about 
the video data and the printer information of a printer 
for matching. If the components match, the 
predetermined value (for example, the set value for the 
paper size is 5 , and the set value for the number of 
colors is 1, etc.) for each component is added. The 
operation is repeated for each item, and the printer 
having the largest total value is selected. Figure 24 
shows an example of the set value for each item. The 
set value is stored in the memory 67. The set value 
indicates the weight of each item, and a high priority 
item is assigned a larger value. 
[0226] 

There are various combinations of set values in 
addition to the combination shown in Figure 24. For 
example, if a printing speed is prioritized, a 
combination of a large set value is registered for an 
item requiring a longer time in conversion when image 
information does not match printer information. When 
an image quality is to be prioritized, a set value for 
an item having the largest influence on the image 
quality as to the matching status in resolution 
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supported by video data and a printer is registered as 
a larger set value. Not only the information common to 
the image information and the printer information, but 
also the information about only one of them, for 
example, the printer status such as a printing speed, 
etc. is set as the value (if the printing speed is 
higher, a larger value is to be added, etc.) 
corresponding to the level of the function, and the set 
value depending on the function is added to select a 
printer to be transferred. 
[0227] 

Thus, each set value is added, and a printer 
having the largest total value is selected. When there 
are a plurality of largest total values , a selection is 
made according to a predetermined priority. The 
currently selected printer has the highest priority. 
[0228] 

A user can select a combination of set values from 
among a plurality of combinations. The settings such 
as "printing speed prioritized", "image quality 
prioritized", etc. are input by the user on the set 
screen of the PC 101, and stored in the memory 67. 
When the user sets "printing speed prioritized" , the 
combination of the values set as "printing speed 
prioritized" is selected. When the user sets "image 
quality prioritized" , the combination of the values set 
as "image quality prioritized" is selected. Using the 
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combination of the selected values , the image 
information about the video data is compared with the 
printer information about a printer, a set value is 
added, and a printer is selected. 
5 [0229] 

Then, control is passed to step S507, and it is 
determined whether or not the paper size information 
contained in the printer information received by the PC 
101 matches the optimum paper size for the text, image 

10 data, etc. If it is determined that they match, 

control is passed to step S511. If received printer 
information does not include paper size information, or 
non-matching of paper size is detected, control is 
passed to step S508. 

15 [0230] 

In step S508, if a request to change a paper size 
is issued, that is, if a paper size contained in the 
print information has been switched, then control is 
passed to step S510, the information about the video 

20 data (when there are a plurality of pages, the number 
of pages is also included) and the corresponding print 
information with the video data about the printer, etc. 
are stored in the memory 67 and saved, and then a 
request command prompting the destination printer to 

25 change the paper size is transferred to the destination 
printer of the video data using the 1394 bus, thereby 
returning control to step S506. 
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[0231] 

On the other hand, if it is determined in step 
S508 that there is no request to change the paper size, 
control is passed to step S509. If the video data in 
5 the PC 101 is generated by the paper size not 

recognized by the destination printer, or if a request 
to convert the paper size to the optimum size is issued, 
control is passed to step S509 in which data is 
converted based on the paper size of the recording 

10 paper set on the destination printer. In this case, if 
the decoding process (decompressing process) is 
required on the fetched video data, then the decoding 
process is performed, and then the video data is 
converted according to the destination printer 

15 information (enlarging process, reducing process, etc.) 
such that the selected paper size can include the video 
data. Then, control is passed to step S511. 
[0232] 

In step S511, by a printer printable color 
20 information is determined according to the received 
printer information. When printable color print 
information is not contained, it is determined that 
printing cannot be performed. Furthermore, the 
presence/absence of a conversion request in the color 
25 of video data is determined. If it is determined that 
the color information required in printing video data 
matches the color information about the printer, and a 
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video data conversion request has not been issued, then 

control is passed to step S513. 

[0233] 

On the other hand, if it is determined that the 
5 received printer information does not include the color 
information, if it is determined that it does not match 
the color information about the video data, and if a 
video data conversion request is issued although they 
match, control is advanced to step S512. 
10 [0234] 

In step S512, if it is necessary to perform the 
decoding process of the video data by the PC 101, a 
converting process is performed based on the image 
processing (graphic imaging process by resolution, gray 

15 scale, etc.) on the destination printer after the 

decoding process . When the gray scale of the video 
data is different from the printable gray scale of the 
printer, the gray scale is converted. When the printer 
has only the monochrome printing facility although the 

20 video data has the color data, a color image is 

converted to a monochrome image , and then control is 

passed to step S513. 

[0235] 

In step S513, it is determined whether or not the 
25 resolution information contained in the printer 
information received by the PC 101 matches the 
resolution of the video data. It is also determined 
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whether or not a request to change resolution has been 
issued. If it is determined that the resolution 
information about the printer matches the resolution of 
the video data, and a request to change the resolution 
5 has not been issued, control is passed to step S515. 
If it is determined that the received printer 
information does not contain the resolution information, 
if the resolution does not match, or if a request to 
change the resolution is issued although they match, 
10 then control is passed to step S514. 
[0236] 

In step S514, the converting process is performed 
based on the image processing (resolution and gray 
scale processing, etc.) of the destination printer 
15 after performing the decompressing process if the 

decompressing process on the video data is required to 
issue a request to convert the resolution of the 
destination printer in the PC 101. 
[0237] 

20 Then, control is passed to step S515, and it is 

determined whether or not the type of the decoder 
contained in the received printer information matches 
the type of the decoder compressing the video data. If 
it is determined that the types of decoders match, and 

25 there is no request to transfer uncompressed data of 

the decorder, then control is passed to step S516. If 
the received printer information does not contain 
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decoder information, if it is determined that the 
decoder for decompressing the video data is not 
provided in the printer, or if a request for 
uncompressed data has been issued although they match, 
5 then control is passed to step S517. 
[0238] 

Then, in step S516, if it is determined that the 
decoder for decompressing the video data matches the 
decoder contained in the printer information and it is 
10 not necessary to transfer uncompressed data, then the 

compressed video data is set to be transferred from the 
memory 67 via the 1394 bus, and control is passed to 
step S518. 
[0239] 

15 In step S517, if the destination is a printer 

decoder system with the configuration containing no MPU 
in the body of the printer such as a host -based printer, 
etc. , the decoder of the printer cannot decompress the 
video data, or a request to transfer uncompressed data 

20 has been issued although data can be decompressed, then 
the video data to be transferred is decompressed, and 
the uncompressed video data is set to be transferred 
from the memory 67 via the 1394 bus, thereby passing 
control to step S518. 

25 [0240] 

In step S518, the destination selected in step 
S506 is specified, and a transfer is set based on an 
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instruction. In step S519, the command containing 
predetermined information announcing that the video 
data is transferred is transferred using the 1394 bus. 
[0241] 

5 In steps S516 and S517, if the video data is set 

to be compressed/decompressed, but if compressed data 
is set to be transferred, then control is passed to 
step S 521, the output unit is controlled to transfer 
compressed video data from the memory 67 , and control 
10 is passed to step S523. 
[0242] 

If it is determined that data is decompressed and 
then transferred, control is passed to step S522, and 
the output unit is controlled to output and transfer 

15 uncompressed video data read from the memory 67 in 
response to the transfer command in step S524. The 
video data is transferred using the 1394 serial bus in 
a packet in the isochronous transfer (or asynchronous 
transfer) system. Then, control is passed to step S 

20 523. 

[0243] 

In step S523, the completion of the transfer of 
desired video data is awaited. 
[0244] 

25 Then, in step S524, it is determined whether or 

not a destination printer, etc. is to be changed and 
the video data transfer mode is to continue. If the 
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destination is changed to another printer, etc, and the 
video data is transferred, the processes are repeated 
from selecting destination printer information in step 
S506. Thus, when a plurality of destination printers 
5 are selected in step S506, simultaneous copy printing 
can be realized by changing the destination. 
[0245] 

When it is not necessary to continue processing by 
changing the destination in step S524 , control is 

10 passed to step S525, a selection is made as to whether 
or not other video data is to be transferred. When 
other video data is selected, control is returned to 
step S505, video data is read, and the process is 
repeated from selecting printer information based on 

15 the video data. 
[0246] 

Then, control is passed to step S526. When the 
transfer of video data terminates , it is determined in 
step S508 that the paper size set on the destination 

20 printer is different from the paper size of the video 
data, and it is determined whether or not there is 
video data not transferred for the non -matching in 
paper size based on whether or not the video data 
information (including the number of pages when a 

25 plurality of pages are used) in step S510 is saved in 
the memory 6 7 . 
[0247] 
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If it is determined that there is video data not 
transferred due to non-matching paper size, then 
control is passed to step S527, corresponding video 
data is sequentially read according to the information 
(when there are a plurality of pages, the number of 
pages is also included) about the video data saved in 
the memory 67, and a paper size change instruction 
request command is to be transferred. Then, control is 
returned to step S507 in which transfer of video data 
not transferred due to non-matching paper size is 
repeated. 
[0248] 

If it is determined that there is no video data 
not transferred due to non-matching paper size, the 
current process is terminated. If an instruction to 
performing printing is constantly issued, control is 
returned to step S501 in the execution in the video 
data transfer mode, thereby repeating the current 
process . 
[0249] 

The transfer of video data to a printer is 
described above. 
[0250] 

In the present embodiment , explanation is given by 
referring to the compressed video data fetched to the 
PC 101. Additionally, externally input video data 
which has not been treated in the recording process, or 
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the text and image data generated in the PC 101 but not 

compressed can also be used. 

[0251] 

The printer device according to the present 
embodiment is mainly a color jet printer, a low speed 
host -based printer, etc., but other duplex printing 
facility and digital equipment such as a laser printer, 
etc. capable of quickly printing data. Data to be 
processed can be of various types without limiting to 
video data, but text, image data, audio data, various 
file data, etc. can be used. 
[0252] 

With the above mentioned configuration, when video 
data is printed, although the print condition contained 
in the video data does not match the print condition of 
the printer, the print condition of the printer can be 
satisfied by re-editing the video data, thereby 
performing the printing. The interference of an 
operator can be minimized, and the printing can be 
efficiently performed. 
[0253] 

Furthermore, according to the present embodiment, 
the connection system between the devices is a mixture 
of the daisy chain mode and the node branch system, and 
allows a flexible connection. Each device has its own 
unique ID, recognizes each other, thereby configuring 
one network in the range of connection via the 1394 
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serial bus. Only by sequentially connecting each 
digital device via one 139 4 serial bus cable, each 
device functions as a relay, and configures the entire 
network. When a cable is connected to an device 
5 through the plug and play function which is the 

characteristic of the 1394 serial bus, the device and 
the connection state can be recognized automatically. 
[0254] 

Furthermore, in the system as shown in Figure 7, 
10 when an device is deleted from a network or newly added 
to a network, a bus is automatically reset to reset the 
current network configuration, and then a new network 
is restructured. Based on the function, the 
configuration of the network can be constantly set and 
15 recognized each time. 
[0255] 

Furthermore, a printing device, etc. having a 
plurality of printers having different print facilities, 
etc. includes storage means for storing each print 

20 facility information about a printing device such as a 
plurality of printers, etc. connected through each unit 
ID, and selects one or more printing devices at a 
selection request for a printing device from the 
computer . 

25 [0256] 

Additionally, using a document generated by a 
print information paper sizes generated by a host 
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device, a document generated in an uncertain paper size, 
etc. # a spreadsheet for use in a spreadsheet processing, 
etc., a printing device such as one or more printers, 
etc. satisfying the print conditions can be quickly 
5 selected by retrieving the print facility information 
stored in the storage means according to the print 
information (for example, color print facility, paper 
size, resolution, description language, copy printing, 
duplex printing facility, etc.) of the video image, etc. 
10 captured by a scanner, digital camera etc. 
[0257] 

With the above mentioned configuration, by 
configuring the network as shown in Figure 1 or 23 the 
present invention can quickly select a printing device 

15 such as one or more printers, etc. satisfying the print 
conditions according to the video data, text, image 
data, etc. and the print information by receiving 
through a command the printer information (color 
specification, description language, duplex printing 

20 information, paper size, resolution, printing speed, 
printer status, decoding information, etc.) using the 
1394 serial bus from a plurality of printers, etc. on 
the network connected through the 1394 serial bus 
before transferring the video data, text, and image 

25 data, etc. fetched in the PC 101 to a plurality of 

destination printers connected through the 1394 serial 
bus, can transfer the video data, text, image data, etc. 
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in one or more page units according to the print 
information to a plurality of printers on which the 
optimum paper size is set. Additionally, the video 
data/text, image data, etc. can also be re-edited 
according to the information based on the print format 
of the destination printer, etc. Furthermore, in 
printing, the re -edited video data/ text, image data, 
etc. can be quickly transferred to one or more printing 
devices such as printers , etc . 
[0258] 

If video data, text, image data, etc. formed by a 
plurality of pages for which a plurality of paper sizes 
are set are not are loaded with the optimum paper size, 
then the video data, text, image data, etc. is 
controlled to be printed later, thereby improving the 
throughput in printing. 
[0259] 

If a request to specify duplex printing is issued, 
and if it is determined by checking the duplex printing 
information about the destination printer, etc. that 
duplex printing can be performed, then the print format 
of the destination printer, etc. is edited in the 
duplex printing format, and then the transfer is 
performed. 
[0260] 

If a request to specify the number of copies in 
the print format, and if it is determined that a 
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plurality of printers can be allocated the printing job 
by checking the printer information of the destination 
printers, etc. # the plurality of printers are 
controlled to transfer data at any time, thereby 
5 simultaneously printing on the plurality of printers, 
etc. 
[0261] 

When predetermined data transfer is performed from 
a source node to a destination node, compressed data 

10 decoded in the destination decode format can be 

transferred if the destination printer, etc. can decode 
data, and uncompressed data can be transferred if the 
printer cannot decode data after editing the video data, 
text, image data, etc. in the optimum print format 

15 according to the printer information about the selected 
printer, etc. , the source node selects compression or 
decompression of predetermined data and transfers the 
data by the decoder of the destination node, thereby 
improving the transfer efficiency between nodes. 

20 [0262] 

Furthermore, when the decoder of the destination 
node cannot decompress predetermined data transferred 
after compression from the source node, uncompressed 
data can be transferred, thereby preventing data 
25 processed in an erroneous compression system from being 
transferred from the source node. 
[0263] 
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(Second Embodiment) 

Figure 23 shows a network system with the 
configuration according to the second embodiment of the 
present invention. With the configuration, it is 
possible to transfer the text, image data, etc. stored 
in the PC 101 to a plurality of destination printers, 
etc. connected via the 139 4 serial bus through an 
application, etc. In the present embodiment, the 
procedure of printing the image data of the PC 101 on 
the printer 103 is explained. 
[0264] 

By receiving the command of the printer 
information (color print information, description 
language, duplex printing information, paper size, 
resolution, printing speed, printer status, decoder 
information, etc.) from the destination printer, etc. 
using the 1394 serial bus, the PC 101 can select the 
optimum destination printer, etc. according to the 
information based on the text and the image data, etc. 
[0265] 

It is also possible to edit text, image data, etc. 
according to the information according to the print 
format of the destination printer, etc. 
[0266] 

If there is a request to specify duplex printing, 
and if it is determined that duplex printing can be 
performed by checking the duplex printing information 
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about the destination printer, etc., then data is 
controlled to be edited in the duplex printing format 
according to the information based on the print format 
of the destination printer, etc., and then transferred 
5 to the printer. If there is a request to specify the 
number of copies, and if it is determines that the 
printing can be performed by allocating the printing 
job to a plurality of printers by checking the printer 
information about the destination printer, etc. , then 

10 the data can be controlled to be allocated to the 

plurality of printers for transfer. After editing the 
text, image data, etc. generated by a large amount of 
sentences of several tens or hundreds of pages based on 
the print format of the destination printer, etc. by 

15 allocating the data, etc. to a plurality of printers, 
control is performed such that the data can be 
allocated to a plurality of printers, and then 
transferred . 
[0267] 

20 Since printing is performed from the paper size 

currently set on the printer when a plurality of paper 
sizes are set with the duplex printing specified, the 
printing can be performed for each paper size on the 
printer, etc. not corresponding to a plurality of paper 

25 sizes, thereby improving the throughput of the printing 
period. 
[0268] 
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According to the printer information about the 
printer, etc. selected as described above, if data is 
edited in the optimum print format and the destination 
printer, etc. can decode data, then compressed data 
5 decoded in the destination decode format is transferred. 
If it cannot decode data, uncompressed data can be 
transferred, thereby improving the transfer efficiency. 
[0269] 



10 mentioned operation. 
[0270] 

First, the PC 101 is set in the mode in which 
fetched text and image data, etc. is transferred 
according to the printer information from a plurality 
15 of printers, etc. connected via the 1394 serial bus. 
[0271] 

In step S601, the user specifies the destination 
printer 103 at any time, and sets the transfer at an 
instruction . 
20 [0272] 

Thus, the PC 101 transmits via the 1394 serial bus 
a command including predetermined information 
indicating that a transfer is to be performed and the 
information about a transfer instruction about the 
25 printer information (color print information, 

description language, duplex printing information, 
paper size, resolution, printer status information. 



Figure 6 is a flowchart showing the above 
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presence/absence and type of decoder, etc.) in the 

destination printer, etc. in step S602. 

[0273] 

In response to the instruction command from the PC 
101, the destination printer transfers a command data 
including the printer information (color print 
information, description language, paper size, 
resolution, printer status information, decoder 
information, etc. ) from the destination printer to the 
PC 101. Then, in step S603, the printer information 
(color print facility information, description language, 
duplex printing information, paper size, resolution, 
printer status information, decoder information, etc.) 
received by the PC 101 is stored as printer information 
in the memory 67 at any time for each of the 
destination printers. 
[0274] 

Then, in step S604, it is determined whether or 
not the destination printer, etc. is changed and the 
transfer mode of the destination printer information is 
to continue. If it is determined that the destination 
printer, etc. is changed and the printer information is 
transferred, control is returned to step S601, and the 
processes are repeated. 
[0275] 

The PC 101 sets the mode of selecting one or more 
optimum printers, etc. according to the printer 
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information fetched from a plurality of printers 
connected via the 1394 serial bus. Then, in steps S605 
to S616, it is determined whether or not the color 
print facility information, description language, 
5 duplex printing information, paper size, resolution, 
etc. contained in the printer information received by 
the PC 101 respectively match the image information 
about the image data. If the text and image 
information such as image data, etc. is different from 

10 the received printer information, the data is re- 
edited/converted according to the printer information 
(color print facility, paper size, resolution, etc.) in 
the PC 101, and the output format is set corresponding 
to the destination printer. 

15 [0276] 

Then, control is passed to step S605, and the user 
selects text, image data, etc. to be transferred for 
printing from among the data stored in the memory 67 of 
the PC 101, and the PC 101 performs the reading 
20 operation. 
[0277] 

Then, in step S606, the PC 101 selects the optimum 
printer information from the destination printer 
information (color print information, description 
25 language, duplex printing information, paper size, 
resolution, printer status information, decoder 
information, etc.) received according to the 
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information of the fetched text, image data, etc. and 
stored in the memory 67. The selecting operation here 
is similar to that in the first embodiment. The set 
value for the item also shown in the second embodiment 
5 such as duplex printing, etc. is stored in advance in 
the memory 67. If printing cannot be performed due to 
the operation status of the printer such as jam, etc. 
determined according to the printer status information, 
the corresponding destination printer, etc. can be 
10 controlled not to be selected. 
[0278] 

Then, in step S607, it is determined whether or 
not the paper size information contained in the printer 
information received by PC 101 matches the optimum 

15 paper size for the text, image data, etc. If it is 

determined that they match, control is passed to step S 
611. If the received printer information does not 
include the paper size information or non-matching 
paper size is detected, control is passed to step S608. 

20 [0279] 

In step S608, if a request to change a paper size 
is issued, that is , if a paper size contained in the 
print information has been switched, then control is 
passed to step S610, the information about the video 
25 data (when there are a plurality of pages, the number 
of pages is also included) and the corresponding print 
information about the printer, etc. are stored in the 
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memory 67 and saved, and then a request command 
prompting the destination printer to change the paper 
size is transferred to the destination printer of the 
video data using the 1394 bus, thereby returning 
5 control to step S606. 
[0280] 

On the other hand, if it is determined in step 
S608 that there is no request to change the paper size, 
control is passed to step S609. If the video data in 

10 the PC 101 is generated by the paper size not 

recognized by the destination printer, or if a request 
to convert the paper size to the optimum size is issued, 
control is passed to step S609 in which data is 
converted based on the paper size of the recording 

15 paper set on the destination printer. In this case, if 
the decoding process (decompressing process) is 
required on the fetched video data, then the decoding 
process is performed, and then the video data is 
converted according to the destination printer 

20 information (enlarging process, reducing process, etc.) 
such that the selected paper size can include the video 
data. Then, control is passed to step S611. 
[0281] 

Then, in step S611, it is determined whether or 
25 not the color print information contained in the 

received printer information matches the color print 
facility of the image information. If it is determined 
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that the color print facility contained in the printer 
information is the sufficient facility to perform 
printing, and if there is no request to change the text, 
image data, etc., then control is passed to step S 613. 
5 If the received printer information does not include 
color print information or the color facility of the 
printer is not sufficient, or a request to change the 
text, image data, etc. has been issued, then control is 
passed to step S612. 
10 [0282] 

In step S 612, a converting process is performed 
on the text, image data, etc. in the PC 101 based on 
the image processing (graphic imaging process by 
resolution, gray scale, etc.) on the destination 

15 printer. When the gray scale of the video data is 

different from the printable gray scale of the printer, 
the gray scale is converted. When the printer has only 
the monochrome printing facility although the image 
data is a color data, a color image is converted to a 

20 monochrome image, and then control is passed to step 
S513. 
[0283] 

Then, in step S513, it is determined according to 
the resolution information contained in the printer 
25 information received by the PC 101 whether or not text, 
image data, etc. can be printed with the optimum 
resolution. It is also determined whether or not a 
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request to change resolution has been issued. If it is 
determined that the resolution information about the 
printer matches the resolution of the text, image data, 
etc. and a request to change the resolution has not 
5 been issued, then control is passed to step S615. If 
it is determined that the received printer information 
does not contain the resolution information, if the 
resolution does not match, or if a request to change 
the resolution is issued although they match, then 
10 control is passed to step S614. 
[0284] 

In step S614, a converting process is performed on 
the text, image data, etc. based on the image 
processing (resolution, gray scale processing, etc.) of 
15 the destination printer to request the conversion from 
the text, image data, etc. to the resolution of the 
destination printer in the PC 101. 
[0285] 

Then, in step S615, it is determined according to 
20 the duplex printing information included in the 

received printer information whether or not duplex 
printing can be performed. If the duplex printing 
facility is available and there is a request for duplex 
printing, control is passed to step S616, a re-editing 
25 process is performed on the text, image data, etc. 

based on the image processing (duplex printing editing 
process, etc.) of the destination printer in the PC 101, 
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and control is passed to step S617. When it is 
determined according to the printer information that 
there is no duplex printing facility or duplex printing 
request, control is passed to step S617. 
5 [0286] 

Then, in step S617, it is determined whether or 
not the type of the decoder contained in the received 
printer information matches the decoder for 
decompressing the text, image data, etc. Although they 

10 match, it is further determined whether or not there is 
a request to transfer uncompressed text, image data, 
etc. If the presence of appropriate decoder is 
detected, and there is no request to transfer 
uncompressed data, then control is passed to step S618. 

15 If the received printer information does not include 

decoder information, if it is determined that there is 
no decoder for decompressing video data in the printer, 
or if there is a request for uncompressed data although 
they match, then control is passed to step S619. 

20 [0287] 

The decoder information included in the printer 
information transferred from destination equipment to 
the source PC 101 is the data based on which it is 
determined whether the compressed text, image data, etc. 
25 are to be transferred, or they are to be transferred as 
uncompressed data. Additionally, from the destination 
equipment, the data functions as request data for 
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transfer of compressed data or uncompressed data. 
[0288] 

Next, in step S618, the settings of a presence of 
a decoder are made, that is, the settings are made such 
5 that data is read from the memory 67 in the PC 101, the 
compressing process is performed on the text, image 
data, etc., and the data is transferred to the 1394 bus, 
thereby passing control to step S620. 
[0289] 

10 If the destination is a printer decoder system 

with the configuration containing no MPU in the body of 
the printer such as a host -based printer, etc., the PC 
101 re -edits the text, image data, etc. read from the 
memory 67 in the decoder system of the printer 103, and 

15 then transfer, sets the result to be transferred to the 
destination printer 103, thereby passing control to 
step S620. 
[0290] 

The settings of no decoder is made in step S619, 
20 that is, uncompressed text, image data, etc. are to be 
transferred by the PC 101 via the 1394 serial bus, 
thereby passing control to step S620. 
[0291] 

In step S620, the destination selected in step 
25 S606 is specified, and the transfer settings are made 
according to the instruction. 
[0292] 
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Next, In step S621, a command including 
predetermined information about the transfer of text, 
image data, etc. is issued as a transfer command via 
the 1394 bus. 
5 [0293] 

In steps S618 and S619, the 
compression/uncompression is set on the text, image 
data, etc., but the transfer of compressed data is set, 
control is passed to step S623, and the output unit is 
10 controlled to transfer compressed video data from the 
memory 67, thereby passing control to step S625. 
[0294] 

If the transfer of uncompressed text, image data, 
etc. is specified, control is passed to step S624, and 

15 the output unit is controlled to output and transfer 

the uncompressed video data read from the memory 67 at 
a transfer command in step S621. The transfer of the 
text, image data, etc. is performed in the isochronous 
(or asynchronous) transfer system in a packet via the 

20 1394 serial bus. Then control is passed to step S625. 
[0295] 

In step S625, the completion of the transfer of 
desired text, image data, etc. is confirmed. 
[0296] 

25 In step S626, the destination printer, etc. is 

. changed, and it is determined whether or not the 
transfer of the text, image data, etc. is to be 
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continued. When the destination is changed to another 
printer, etc., and text, image data, etc. is 
transferred, the process is repeated from selection of 
the destination printer information in step S606. Thus, 
5 in step S606, when a plurality of destination printers, 
etc. are selected, simultaneous copy printing can be 
realized by changing the destination. It is also 
possible to allocate a large number of pages of text , 
image data, etc. to a plurality of pages, and to a 
10 plurality of destination printers for transfer. In 
step S626, when it is not necessary to continue a 
process with a destination changed, control is passed 
to step S627. 
[0297] 

15 In step S627, a selection is made as to whether or 

not a transfer of other text, image data, etc. is to be 
performed. When other text, image data, etc. is to be 
selected, control is returned to step S606, the text, 
image data, etc. is read, and then the process is 

20 repeated from selecting printer information based on 
the video data. 
[0298] 

In step S628, when the transfer of text, image 
data, etc. is completed, it is determined that the 
25 paper size set on the destination printer is not 

optimum for the paper size for the text, image data, 
etc in step S608. Depending on whether or not the 
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information about text, image data, etc, (if plural 
pages are used, the number of pages are also included) 
is stored in the memory 67 in step S610, it is 
determined whether or not there is text, image data, 
5 etc, not transferred because the paper size set on the 
destination printer is not appropriate for the paper 
size for the text, image data, etc. 
[0299] 

If it is determined that there are text, image 
10 data, etc. not transferred because the paper size set 
on the destination printer is not optimum, control is 
passed to step S629, the corresponding text, image data, 
etc. are sequentially read according to the information 
(if plural pages are used, the number of pages are also 
15 included) about the text, image data, etc. stored in 
the memory 67, and the change instruction request 
command for the paper size is transferred. Then, 
control is returned to step S607 in which text, image 
data, etc. not transferred because the paper size set 
20 on the destination printer is not optimum is repeatedly 
transferred. 
[0300] 

If it is determined that there is no video data 
not transferred because the paper size set on the 
25 destination printer is not optimum, then the present 
flow terminates. Constantly, when printing, etc. is 
designated, control is returned to step S601 with the 
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video data transfer mode entered, and the present flow 

is repeated. 

[0301] 

The present embodiment is explained by referring 
5 to the text and image data generated by the PC 101. 
However, in addition to the generated text and image 
data, the compressed video data which is input from the 
image pickup device and has not been recorded can also 
be used. 
10 [0302] 

Furthermore, the printer device according to the 
present invention is mainly a laser printer, etc. 
printable at a high speed with duplex printing facility 
and a plurality of paper sizes, but digital device such 
15 as other color jet printers, a lower speed laser 

printer can be used, and the data to be processed can 
be text and image data, video data, audio data, and 
various other file data, etc. 
[0303] 

20 In the above mentioned procedure, the image data 

of the PC 101 can also be used as the video data 
recorded on the record/playback device . That is , when 
the print condition of the image data does not match 
the print condition of the printer, the image data can 

25 be re-edited, thereby performing the printing operation. 
Furthermore, when paper is exchanged, the interference 
of an operator can be minimized, thereby efficiently 
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performing printing. 
[0304] 

[Effects of the Invention] 

As described above, according to the present 
5 invention, when there are a plurality of data 

destinations from an device as in the case in which a 
plurality of devices are connected over a network, the 
optimum one or more printing devices can be selected by 
receiving printer information and storing it without 
10 allowing a user in advance to know the functions of 
devices connected over a network or settings . 
[0305] 

Additionally, an erroneous transfer of compressed 
data which cannot be enlarged by misunderstanding the 
15 data compression system available by connected devices, 
or a transfer of uncompressed data while the 
destination can decompress data can be prevented, 
thereby efficiently performing the data transfer. 
[0306] 

20 Furthermore, in the system in which a host is 

connected to a printing device over a network, printing 
can be performed on a plurality of printing devices 
depending on the printing system required by the host, 
thereby improving the flexibility. 

25 [0307] 

In addition, although the settings of the print 
condition such as the function of a printing device. 
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paper size, etc, are not consistent with the settings 
of the print condition of the print data, the printing 
can be performed. 
[0308] 

5 For example, when printing is performed using 

recording paper set on the printing device for the 
document generated using application software, etc., a 
page on which data can run out of the print range of 
the paper size of the recording paper can be printed in 
10 the original format. 
[0309] 

Furthermore, when the paper size of print data is 
different from the paper size of the recording paper 
set on the printing device, printing can be performed 
15 in the original format defined by the print data. 
[0310] 

Additionally, for example, without checking 
whether or not print data can be within the print range 
of the paper size through a print preview, etc. , data 
20 can be printed within the print range, thereby reducing 
the interference of an operator by confirmation and re- 
edition . 
[0311] 

When a document containing pages printed in a 
25 plurality of paper sizes is printed, the printing 
operation can be quickly completed by printing 
printable pages before the paper specified for the 
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printing device can be fed to the printing device. 
[0312] 

Furthermore, for example, when a printing device 
is distant from a user, it is not necessary to check 
5 the paper size set on the printing device or perform a 
trial printing operation, 
[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 shows an example of a network according 
10 to an embodiment of the present invention. 
[Figure 2] 

Figure 2 is a block diagram of the record/playback 
device, the printer device, and the PC to which the 
present invention is applied. 
15 [Figure 3] 

Figure 3 is a block diagram showing the 
configuration in which a digital camera, a PC, a 
printer are connected with the PC set in the center. 
[Figure 4] 

20 Figure 4 is a flowchart showing the flow of the 

operation by the record/playback device according to an 
embodiment of the present invention. 
[Figure 5A] 
[Figure 5B] 

25 Figures are flowcharts showing the flow of the 

operation by the printer device according to an 
embodiment of the present invention. 
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[Figure 6A] 
[Figure 6B] 

Figures are flowcharts showing the flow of the 
operation by the printer device according to another 
5 embodiment of the present invention. 
[Figure 7] 

Figure 7 shows an example of the configuration of 
the network connected using the 1394 serial bus. 
[Figure 8] 

10 Figure 8 shows a component of the 1394 serial bus. 

[Figure 9] 

Figure 9 shows the address map of the 1394 serial 

bus . 

[Figure 10] 

15 Figure 10 is a sectional view of the 1394 serial 

bus cable. 
[Figure 11] 

Figure 11 is an explanatory view showing the DS- 
Link coding system. 
20 [Figure 12] 

Figure 12 is an explanatory view showing the 
settings of the topology for determination of the ID of 
each node using the 1394 serial bus. 
[Figure 13] 

25 Figure 13 is an explanatory view of the 

arbitration using the 1394 serial bus. 
[Figure 14] 
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Figure 14 shows the basic configuration showing 
the state transition in time of asynchronous transfer, 
[Figure 15] 

Figure 15 shows an example of the format of a 
5 packet of an asynchronous transfer. 
[Figure 16] 

Figure 16 shows the basic configuration showing 
the state transition in time of isochronous transfer. 
[Figure 17] 

10 Figure 17 shows an example of the format of a 

packet of an isochronous transfer. 
[Figure 18] 

Figure 18 shows an example of a bus cycle showing 
the state of a packet transferred via a practical bus 
15 using the 1394 serial bus. 
[Figure 19] 

Figure 19 is a flowchart showing the flow of 
determining the node ID from a bus reset. 
[Figure 20] 

20 Figure 20 is a flowchart showing the flow of 

determining the parentage in a bus reset . 
[Figure 21] 

Figure 21 is a flowchart showing the flow from the 
determination of parentage to the determination of node 
25 ID in a bus reset. 
[Figure 22] 

Figure 22 is a flowchart for explanation of the 
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arbitration. 
[Figure 23] 

Figure 23 shows an example of a network according 
to another embodiment of the present invention. 
5 [Figure 24] 

Figure 24 shows an example of a combination of 
image information, printer information, and a set value. 
[Description of Symbols] 
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System controller 




21 


Decoding circuit 




26 


Printer controller 




63 


MPU 




64 


Decoding circuit 


15 


101 


PC (personal computer) 
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Record/playback device 




103 


Printer device 
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Figure 1 

102 RECORD /PLAYBACK DEVICE 

103 PRINTER 

104 PRINTER 

5 1394 SERIAL BUS 



Figure 7 

#1 EQUIPMENT 
1394 SERIAL BUS 

10 

Figure 8 

#1 APPLICATION LAYER 

#2 SERIAL BUS MANAGEMENT 

#3 TRANSACTION LAYER 

15 #4 LINK LAYER 

#5 PHYSICAL LAYER 

1394 CONNECTOR BOARD 
#6 CABLE 



20 Figure 10 

#1 POWER LINE 

#2 (MAXIMUM CURRENT) 

#3 TWIST PAIR SIGNAL LINE ... 2 SETS 

#4 SIGNAL LINE SHIELD 

25 #5 CABLE SECTIONAL VIEW 



Figure 2 
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64 DECODING CIRCUIT 

6 5 DISPLAY 

66 HARD DISK 

67 MEMORY 

5 68 OPERATING UNIT 

62 PCI BUS 

1394 SERIAL BUS 

102 RECORD /PLAYBACK DEVICE 
4 IMAGE PICKUP SYSTEM 

10 5 A/D CONVERTER 

6 VIDEO SIGNAL PROCESSING CIRCUIT 

7 COMPRESSION/DECOMPRESSION CIRCUIT 

8 RECORD/PLAYBACK SYSTEM 

9 SYSTEM CONTROLLER 
15 10 OPERATION UNIT 

13 MEMORY 

14 MEMORY CONTROL UNIT 

15 MEMORY 

16 MEMORY CONTROL UNIT 
20 17 DATA SELECTOR 

103 PRINTER 

27 OPERATION UNIT 

20 DATA SELECTOR 

26 PRINTER CONTROLLER 

25 21 DECODING CIRCUIT 

22 IMAGE PROCESSING CIRCUIT 

13 MEMORY 
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24 PRINTHEAD 

25 DRIVER 
Figure 3 

42 DECODING CIRCUIT 

5 43 DISPLAY 

44 HARD DISK 

45 MEMORY 
47 PCI BUS 

41 OPERATION UNIT 

10 40 DIGITAL I/O UNIT 

34 MEMORY 

35 DECODING CIRCUIT 

36 IMAGE PROCESSING UNIT 
31 DIGITAL CAMERA 

15 39 DIGITAL I/O UNIT 

52 PRINTER CONTROLLER 

53 DRIVER 

50 MEMORY 

51 PRINTER HEAD 
20 33 PRINTER 



Figure 4 

#1 VIDEO DATA TRANSFER MODE 

SI SPECIFY DESTINATION 

25 S2 TRANSMIT COMMAND 

53 DECODER INFORMATION RECEIVED? 

54 DECODABLE? 
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55 DECODER PRESENT: SET 

56 DECODER ABSENT: SET 

57 SELECT VIDEO 

58 TRANSFER COMMAND 
5 S9 DECODER PRESENT? 

510 TRANSFER AS COMPRESSED 

511 TRANSFER AS UNCOMPRESSED 

51 2 TRANSFER COMPLETED 

51 3 OTHER VIDEO SELECTED? 
10 S14 DESTINATION CHANGED? 

#2 RETURN 



Figure 12 

#1 ROOT 

15 #2 NODE 

#3 BRANCH 

#4 LEAF 

#5 PORT 

#6 BRANCH: NODE HAVING TWO OR MORE NODE CONNECTIONS 

20 #7 LEAF: NODE HAVING ONLY ONE PORT CONNECTION 

#8 C: PORT CORRESPONDING TO CHILD NODE 

#9 P: PORT CORRESPONDING TO PARENT NODE 



Figure 5A 
25 #1 VIDEO DATA TRANSFER MODE 

5501 SPECIFY DESTINATION 

5502 TRANSMIT COMMAND 
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5503 STORE PRINTER INFORMATION 

5504 DESTINATION CHANGED? 

5505 READ VIDEO DATA 

5506 SELECT PRINTER INFORMATION 
5 S507 NON-MATCHING PAPER SIZE? 

5508 PAPER SIZE CHANGE REQUEST? 

5509 CHANGE VIDEO DATA ACCORDING TO PAPER SIZE 
INFORMATION 

5510 SAVE VIDEO DATA INFORMATION (PAGE INFORMATION) 
10 S511 COLOR PRINT CHANGE REQUEST? 

5512 CHANGE VIDEO DATA ACCORDING TO COLOR INFORMATION 

5513 RESOLUTION CHANGE REQUEST? 

5514 CHANGE VIDEO DATA ACCORDING TO RESOLUTION 
INFORMATION 

15 



Figure 


5B 
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DECODER PRESENT: SET 


S517 


DECODER ABSENT: SET 
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SPECIFY DESTINATION 


S519 


TRANSFER COMMAND 
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TRANSFER AS COMPRESSED 
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TRANSFER AS UNCOMPRESSED 


S523 


TRANSFER COMPLETED 


S524 


DESTINATION CHANGED? 


S525 


OTHER VIDEO SELECTED? 
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5526 SAVED VIDEO DATA PRESENT? 

5527 VIDEO DATA INFORMATION (PAGE INFORMATION) 
RECOVERED 

#1 RETURN 

5 

Figure 6A 

#1 IMAGE DATA TRANSFER MODE 

5601 SPECIFY DESTINATION 

5602 TRANSMIT COMMAND 

10 S603 STORE PRINTER INFORMATION 

5604 DESTINATION CHANGED? 

5605 READ IMAGE DATA 

5606 SELECT PRINTER INFORMATION 

5607 NON-MATCHING PAPER SIZE? 
15 S608 PAPER SIZE CHANGE REQUEST? 

5609 CHANGE IMAGE DATA ACCORDING TO PAPER SIZE 
INFORMATION 

5610 SAVE IMAGE DATA INFORMATION (PAGE INFORMATION) 

5611 COLOR PRINT CHANGE REQUEST? 

20 S612 CHANGE IMAGE DATA ACCORDING TO COLOR INFORMATION 

5613 RESOLUTION CHANGE REQUEST? 

5614 CHANGE IMAGE DATA ACCORDING TO RESOLUTION 
INFORMATION 

5615 DUPLEX PRINTING CHANGE REQUEST? 

25 S616 CHANGE IMAGE DATA ACCORDING TO DUPLEX PRINTING 
INFORMATION 
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Figure 


6B 
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DECODER ABSENT: SET 


5 


S620 


SPECIFY DESTINATION 




S621 


TRANSFER COMMAND 
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TRANSFER AS COMPRESSED 




S624 


TRANSFER AS UNCOMPRESSED 
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S625 


TRANSFER COMPLETED 




S626 


DESTINATION CHANGED? 
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SAVED IMAGE DATA PRESENT? 
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Figure 
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Figure 13 

#1 ROOT 

#2 REQUEST 

5 #3 REQUEST FOR BUS USE RIGHT 

#4 REJECTION 

#5 PERMISSION 

#6 BUS USE PERMISSION 

10 Figure 14 

#1 ARBITRATION 

#2 TRANSFER OF PACKET 

Figure 15 

15 #1 OBJECT NODE ID 

#2 SOURCE NODE ID 

#3 DATA LENGTH 

#4 HEADER CRC 

#5 DATA FIELD (4 x N BYTES) 

20 #6 DATA CRC 

#7 24 + 4 x N BYTES IN TOTAL 

Figure 17 

#1 DATA LENGTH 

2 5 #2 CHANNEL NO. 

#3 HEADER CRC 

#4 DATA FIELD (4 x N BYTES) 
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#5 DATA CRC 

#6 24 + 4 x N BYTES IN TOTAL 

Figure 16 

5 #1 CHANNEL 

#2 1 CYCLE 

#3 CYCLE START PACKET 

#4 ARBITRATION 

#5 TRANSFER OF PACKET 

10 

Figure 18 

#1 CYCLE TIME 

#2 SHORT GAP 

#3 PACKET 

15 #4 LONG GAP 

#5 CYCLE 

#6 CYCLE START PACKET 

#7 ISOCHRONOUS TRANSFER PACKET (CHANNEL) 

#8 ASYNCHRONOUS PACKET 

20 #9 ACKNOWLEDGEMENT 



Figure 19 

5101 BUS RESET? 

51 02 PARENTAGE DECLARED 

25 S103 PARENTAGE DETERMINED FOR ALL NODES 

51 04 DETERMINE ROOT 

5105 SET NODE ID 
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S106 ID SETTING COMPLETED? 

S10 7 TRANSFER OF DATA 

Figure 20 

5 S201 BUS RESET? 

5202 LEAF 

5203 CONFIRM PORT 

5204 NUMBER OF UNDEFINED PORTS 

5205 Child DECLARED 
10 S206 BRANCH 

5207 RECEIVE Parent 

5208 ROOT 

5209 RECOGNIZE ROOT 

15 Figure 23 

1394 SERIAL BUS 

106 SCANNER 

103, 104, 105 PRINTER 

1024 RECORD /PLAYBACK DEVICE 

20 

Figure 21 

#1 ROOT 

#2 BRANCH 

#3 LEAF 

25 S302 NUMBER OF LEAVES 

5303 ID REQUEST 

5304 ARBITRATION 
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5305 RESULT NOTIFICATION 

5306 ID OBTAINED? 

5307 ID INFORMATION BROADCAST 

5308 COUNT 

5 S3 10 NUMBER OF BRANCHES 

53 11 ID REQUEST 

53 12 ARBITRATION 

53 13 RESULT NOTIFICATION 

5314 ID OBTAINED? 

10 S3 15 ID INFORMATION BROADCAST 

S3 16 COUNT 

5318 ROOT: ID OBTAINED 

5319 ID INFORMATION BROADCAST 



15 Figure 22 

S401 PREDETERMINED GAP LENGTH? 

S40 2 TRANSFER DATA PRESENT? 

5403 BUS USE RIGHT REQUEST 

5404 RECEIVE ROOT 

20 S405 NUMBER OF USE REQUEST NODES? 

5406 ARBITRATION 

5407 PERMITTED? 

5408 TRANSMIT PERMISSION SIGNAL 

5409 TRANSMIT DP 



Figure 24 

#1 IMAGE INFORMATION ABOUT VIDEO DATA 
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#2 COLOR INFORMATION ABOUT VIDEO DATA 

#3 DESCRIPTION LANGUAGE OF VIDEO DATA 

#4 SIZE OF VIDEO DATA 

#5 RESOLUTION OF VIDEO DATA 

5 #6 COMPRESSING METHOD OF VIDEO DATA 

#7 PRINTER INFORMATION ABOUT PRINTER 

#8 PRINTABLE COLOR INFORMATION ABOUT PRINTER 

#9 DESCRIPTION LANGUAGE SUPPORTED BY PRINTER 

#10 PAPER SIZE SUPPORTED BY PRINTER 

10 #11 RESOLUTION SUPPORTED BY PRINTER 

#12 DECODER SUPPORTED BY PRINTER 

#13 SET VALUE 
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